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1.0 Project Description

1.1 Introduction

As part of the McDonnell Douglas (MD) Facility’s RCRA Part B Permit, MD has agreed to
perform a RCRA Facility Investigation (RFI) at its Facility in Hazelwood, Missouri. This QAPP
and the associated RFI Workplan present MD’s approach to characterize potential releases from
five solid waste management units (SWMUs) identified in the Permit.

1.2 QAPP Preparation Guidelines

This QAPP has been prepared in accordance with the Facility’s Part B Permit. Please refer to
Section 3 of the RFI Workplan for discussions of:

e  Site/Facility Description;

e Location;

¢  Facility/Size and Borders;

* Topography and Surface Drainage;

e Local Geology & Hydrogeology;

e  Site/Facility History;

e  Past Data Collection Activities; and,

e  Current Status.

This QAPP presents the policies, organization, objectives, functional activities, and specific
quality assurance and quality control activities designed to achieve the data quality goals of the
RFI. The QAPP shall also include the RFI objectives, sampling procedures, analytical methods,
field and laboratory quality control samples, chain-of-custody procedures and data review,
validation and reporting procedures.

1.3 Sample Network Design and Rationale

In order to evaluate the SWMUs, a sampling program including subsurface sampling will be
performed. The purpose of the subsurface sampling is to determine chemical concentrations in
soil for specific constituents of concern. This characterization will provide a clearer
understanding of the nature and extent of any potential impacts to soil for each of the five
SWMUs of concern at the Facility.

The soil samples will be collected from selected locations associated with the five SWMUs using
the Geoprobe sampling technique. A summary of the surface and subsurface sampling is

5197042/dp/qapp/05/28/97 1-1 Environmental Science & Engineering, Inc.
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presented below. Sampling locations are presented in Section 3.0 of the RFI Workplan,
Figures 3-1 through 3-5. The specific sampling depths, number of samples, and the number of
soil borings may be modified based on field observations and screening. The selection of
analytical parameters is based on the results of the preliminary RFA, and RCRA Closure
sampling and analysis.

e  SWMU No. 17--Collect two samples each from three soil borings (total of six
samples) with anticipated sample depths of 1-2 ft bls and 5-6 ft bls. Samples will be
analyzed for metals and volatile organic compounds (VOCs).

e SWMU No. 21--Collect two samples each from six soil borings (total of 12 samples)
with anticipated sample depths of 1-2 ft bls and 24-25 ft bls. Samples will be
analyzed for metals and cyanide.

e SWMU No. 26--Collect two samples each from three soil borings (total of six
samples) with anticipated sample depths of 1-2 ft bls and 5-6 ft bls. Samples will be
analyzed for metals and VOCs.

e SWMU No. 31--Collect two samples each from three soil borings (total of six
samples) with anticipated sample depths of 1-2 ft bls and 5-6 ft bls. Samples will be
analyzed for metals, polynuclear aromatic hydrocarbons (PAHs) and VOCs.

¢  SWMU No. 10--Collect two samples each from three soil borings (total of six
samples) with anticipated sample depths of 1-2 ft bls and 5-6 ft bls. Samples will be
analyzed for metals, PAHs, and VOCs.

1.3.1 Field Parameters

Soil samples will be screened in the field for organic vapors, metals, and waste oil constituents.

1.3.2 Analytical Parameters

The projected analytical parameters and their associated detection limits are presented in
Table 1-1.

1.3.3 Data Quality Levels

The laboratory detection levels for VOCs, PAHs, RCRA metals, and cyanide are presented in
Table 1-1. These detection levels will meet the project objectives.

5197042/dp/qapp/05/28/97 12 Environmental Science & Engineering, Inc.



McDonnell Douglas

2.0 Project Organization and Responsibility

This section describes the structural organization and assigned responsibilities for the QA portion
of the RFI. MD retains overall responsibility to perform and maintain the RFI activities
presented in the RFI Workplan and this QAPP for the Facility. Please refer to Section 2.7 of the
RFI Workplan for details regarding the overall project organization and responsibilities.

ESE Laboratories in Peoria, Illinois will perform the required laboratory analyses and data
validation tasks in accordance with this QAPP. Additional detail regarding laboratory-specific
lines of authority, reporting, and responsibilities are described below.

2.1 Management Responsibilities

MD Project Manager
The MD Project Manager is Joe Haake. The MD Project Manager will be involved with the
implementation and maintenance of RFI activities. His quality assurance related responsibilities
will include the following:
¢ Define RFI objectives and develop a detailed work plan schedule;
¢ Establish project policy and procedures to address the specific needs of the
RFI as a whole;
e Acquire and apply technical and corporate resources as needed to ensure
performance within budget and schedule constraints;
e Review the work performed on each task to ensure its quality,
responsiveness, and timeliness;
e Review and analyze overall task performance with respect to planned
requirements and authorizations;
® Approve all reports (deliverables) before their submission to MDNR;
e Ultimately be responsible for the preparation and quality of all reports; and,
e Represent the project team at meetings.

ESE Project Manager

The ESE Project Manager is Doug Marian. The ESE Project Manager has responsibility for
ensuring that the project meets the RFI objectives and quality standards as established in this
QAPP, as well as the associated RFI Workplan. The ESE Project Manager will report directly to
the MD Project Manager.

5197042/dp/qapp/05/28/97 2-1 Environmental Science & Engineering, Inc.
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2.2 Quality Assurance Responsibilities

ESE QA Manager

The ESE QA Manager is Lana Smith. The ESE QA Manager reports directly to the ESE Project
Manager and also has a line of communication to the MD Project Manager. The ESE QA
Manager will be responsible for ensuring that all RFI procedures for this project are being
followed.

Additional specific functions and duties include:
e Reviewing and approving QA plans and procedures;
e Providing QA technical assistance to project staff;
* Reporting on the adequacy, status, and effectiveness of the QA program on a
regular basis to the ESE Project Manager; and
* The ESE QA manager is responsible for review of field and analytical data
generated by the field team to ensure it meets the RFI requirements.

2.3 Laboratory Responsibilities

ESE Laboratories Project Manager
The ESE Laboratories Project Manager is Vickie Wynkoop. The ESE Laboratories Project
Manager will report directly to the ESE QA Manager and also maintain communication with the
ESE Laboratory Data Validator and will be responsible for the following:

¢ Ensuring all laboratory resources are available on an as-required basis; and,

e Reviewing all final analytical reports.

ESE Laboratories Operations Manager
The ESE Laboratories Operations Manager will be responsible for:
e Coordinating laboratory analyses;
e Supervising in-house chain-of-custody;
¢ Scheduling sample analyses;
e Overseeing data review;
e Overseeing preparation of analytical reports;
e Recommending corrective actions, if needed, to the ESE QA Manager; and,
e Approving final analytical reports prior to submission to MD.

ESE Laboratories QA Manager

The ESE Laboratories QA Manager has the overall responsibility for data after it leaves the
laboratory. The ESE QA Manager will be independent of the laboratory but will communicate
data issues through the ESE Project Manager. In addition, the ESE QA Manager will:

5197042/dp/qapp/05/28/97 2-2 Environmental Science & Engineering, Inc.



McDonnell Douglas

¢ Implementing specified QC procedures for data acquired provided by the
technical field staff;

¢ Authoring and writing reports of Field Team activities;

® Identifying problems at the Field Team level, resolving difficulties in
consultation with the MD and ESE Project Managers, implementing and
documenting corrective action procedures, and provision of communication
between the Field Team and other project team managers; and,

* Participating in preparation of the RFI Report.

ESE Field Technical Staff

The ESE technical field staff for this project will be drawn from ESE’s local pool of
professional/technical staff. The ESE technical field team staff will be utilized to gather and
analyze data, and to prepare various task reports/support materials. All of the designated ESE
technical field team members are experienced professionals who possess the degree of special-
ization and technical competence required to effectively and efficiently perform the required work.

5197042/dp/qapp/05/28/97 2-4 Environmental Science & Engineering, Inc.
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3.2.3 Analysis Accuracy Objectives

Analysis accuracy is assessed through the evaluation of matrix spikes and matrix spike duplicates
(MS/MSD), matrix duplicates, Laboratory Control Samples (LCS) and the determination of
percent recoveries. Results of the LCS in conjunction with the MS/MSD can be used to provide
evidence the laboratory performed the method correctly and, if applicable, the extent of matrix
interference.

3.3 Completeness

3.3.1 Definition

Field and laboratory completeness is the number of valid measurements obtained from all
measurements planned to be taken in the field or laboratory, respectively.

3.3.2 Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained from all
measurements planned to be taken in the field. The equation for completeness is presented in
Section 12.0 of this QAPP. For the RFI, field measurements will consists of organic vapor
headspace, UV/fluorescence, and XRF screening methods. Field completeness for organic vapor
and XRF screening measurements will be 80 percent. Field completeness will not apply to the
UV/fluorescence screening activities, as these efforts are for qualitative screening purposes.

3.3.3 Laboratory Completeness Objectives

Laboratory completeness is a measure of the amount of valid measurements obtained from all
measurements planned to be taken in the laboratory. The equation for completeness is presented
in Section 12.0 of this QAPP. '

Laboratory completeness will be 80 percent.

3.4 Representativeness

3.4.1 Definition

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter, variations at a sampling point, a process condition, or
an environmental condition.

5197042/dp/qapp/05/28/97 . 32 Environmental Science & Engineering, Inc.
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3.4.2 Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will be
satisfied by ensuring that the sampling procedures presented in Section 4.0 of the RFI Workplan
are followed and that proper sampling techniques are used.

3.4.3 Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory is ensured by using proper analytical procedures for the
appropriate target analyte, sample matrix, detection limit and method. The sampling network was
designed to provide data necessary to characterize potential releases to soil. During development
of this network, consideration was given to the operational history of the facility, past waste
disposal practices, existing analytical data, physical setting and processes, and constraints inherent
to the RCRA program.

3.5 Comparability

3.5.1 Definition

Comparability is an expression of the confidence with which one data set can be compared with
another.

3.5.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied
by ensuring that the procedures referenced in Section 4.0 of the RFI Workplan are followed and
that proper sampling techniques are used.

3.5.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical methods are used
as documented in this QAPP. Comparability is also dependent on similar QA objectives.

3.6 Level of Quality Control Effort

Method blank, field duplicate, and MS/MSD samples will be analyzed to assess the quality of the
data resulting from the field sampling and analytical programs.

5197042/dp/qapp/05/28/97 3-3 Environmental Science & Engineering, Inc.
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Method blank samples are generated within the laboratory and used to assess contamination
resulting from laboratory procedures. Field duplicate samples are analyzed to check for sampling
and analytical reproducibility. Matrix spikes provide information about the effect of the sample
matrix on the digestion and measurement methodology. All matrix spikes are performed in
duplicate and are hereinafter referred to as MS/MSD samples.

One field duplicate sample will be collected at a rate of 1 duplicate per 20 analytical samples.
Based on the currently anticipated scope of work, two field duplicates will be collected for this
project. Similarly, one MS/MSD sample will be analyzed for every 20 or fewer investigative
samples. For "solid" samples, additional sample volume is not required.

5197042/dp/qapp/05/28/97 34 Environmental Science & Engineering, Inc.
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4.0 Sampling Procedures

Sampling procedures to be utilized at each of the five SWMUs will be consistent with the
objectives of the investigation. Sampling procedures are described in Section 4.0 of the RFI
Workplan which is being submitted with this QAPP and is incorporated herein by reference.
Please refer to the RFI Workplan for sampling protocols.

5197042/dp/qapp/05/28/97 4-1 Environmental Science & Engineering, Inc.
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5.0 Custody Procedures

Custody is one of several factors that are necessary for the admissibility of environmental data as
evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in three parts: field sample
collection, laboratory analysis, and final evidence files. Final evidence files, including all
originals of laboratory reports and purge files, will be maintained under document control in
secure areas.

A sample or evidence file is under your custody if:
e the item is in actual possession of a person;
¢ the item is in the view of the person after being in actual possession of the person;
e the item was in actual physical possession but is locked up to prevent tampering; or,
e the item is in a designated and identified secure area.

5.1 Field Custody Procedures

Field data collection activities will be recorded using field logbooks. As such, entries will be
described in as much detail as possible so that on-site field team members can reconstruct a
particular situation without reliance on memory.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to field
personnel, but will be stored in the document control center when not in use. Each logbook will
be identified by the project-specific document number.

The title page of each logbook will contain the following:
e person to whom the logbook is assigned;

logbook number;

® project name;

project task start date; and,

project task end date.

Logbook entries will contain a variety of information. At the beginning of each entry, the date,
start time, weather, names of all field team members present, level of personal protection being
used, and the signature of the person making the entry will be entered. The names of visitors to
the investigation area and the purpose of their visit will also be recorded in the field logbook.

5197042/dp/qapp/05/28/97 5-1 Environmental Science & Engineering, Inc.
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Descriptions of any measurements or collected samples will be recorded. All entries will be made
in ink, signed or initialed and dated, and no erasures will be made. If an incorrect entry is made,
the information will be crossed out with a single strike mark which is signed or initialed and dated
by the sampler. Whenever a sample is collected, or a measurement is made, a detailed description
of the location of the station shall be recorded. The number of the photographs taken of the
station, if any, will also be noted. All equipment used to make measurements will be identified,
along with the date of calibration.

Notes will also be recorded to document other sampling specifics including equipment used, time
of sampling, sample description, depth of sample collection, number of sample containers, and
container volume. Sample identification numbers will be assigned prior to sample collection.
Field duplicate samples, which will receive a separate sample identification number, will be noted
under sample description.

The sample packaging and shipment procedures will ensure that the samples will arrive at the
laboratory with the chain-of-custody intact. An example chain-of-custody form is provided in the
Laboratory QAPP (Appendix A).

a. The field sampler will be personally responsible for the care and custody of the samples
until they are transferred or properly dispatched.

b. All bottles will be identified by use of sample labels with sample numbers, sampling
locations, and the date/time of collection.

c. Sample labels will be completed using waterproof ink unless prohibited by weather
conditions.

d. Samples will be accompanied by a properly completed chain-of-custody form which
contains the associated sample numbers and locations. When transferring the possession
of samples, the individuals relinquishing and receiving will sign, date, and note the time
on the record. This record documents the custody transfer of samples from the sampler to
another person, to the permanent laboratory, or to/from a secure storage area.

e. Sample containers will be wrapped individually in "bubble pack" and placed on ice at
4°C in a sample box or cooler. Insulation material such as styrofoam peanuts or
additional bubble pack will be used to fill any remaining void space in each sample box
or cooler. Samples will be shipped to the ESE laboratory with a signed chain-of-custody
record secured to the inside top of each shipping container. Shipping containers will be
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secured with strapping tape and custody seals for shipment to the laboratory. Custody
seals will be attached to the cooler. The custody seals will be signed by the Field
Implementation Manager before they are attached to the shipping container.

5.2 Laboratory Custody Procedures

Samples are received by the ESE Sample Custodian who records and files all shipping
documentation. The Sample Custodian has full responsibility for ensuring that proper custody
procedures are followed at the laboratory and that project specific files are maintained. Upon
receipt by ESE, samples proceed through an orderly processing sequence designed to measure
continuous integrity of both the sample and its documentation. Upon receipt of a sample
shipment, the Sample Custodian initiates a Sample Log-in Checklist for each sample shipment.
Custody seals on coolers remain intact until the Sample Custodian is ready to log-in the specific
set of samples contained in the cooler. Coolers are inspected for proper seals and to ensure the
seals are intact.

The cooler is opened and the internal temperature of the cooler is taken on a temperature blank
contained within the cooler. Lacking a temperature blank, the temperature of a representative
sample is measured using an infrared thermometer. The samples are then unpacked, inspected
and checked against the accompanying chain-of-custody record. Any discrepancies involving
sample integrity, sample breakage, cooler temperature, appropriate container use, preservatives,
and missing or incorrect documentation are immediately noted on the Sample Log-in Checklist. If
inconsistencies, discrepancies or inadequacies with respect to the received samples are identified,
the Sample Custodian will notify the ESE Project Manager and Operations Manager who is
responsible for resolving the problem. Resolution typically will involve contacting the field
sampling team with follow-up documentation of conversations and resolution. Samples will not
be logged until the problems are resolved. (See Section 13.3 of this QAPP for discussion on
Laboratory Corrective Action).

Once all sample shipment problems have been resolved (if any), the Sample Custodian will log
the samples into ESE’s tracking log and transfer the sample information to the laboratory’s
electronic database.

A unique laboratory identification (ID) number will be assigned to each sample at the time of
logging. Sample numbers will be assigned sequentially. Sample numbers will be used on all
paperwork associated with the sample so that all documentation throughout the laboratory can be
matched to the appropriate sample.

5197042/dp/qapp/05/28/97 5-3 Environmental Science & Engineering, Inc.
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The samples are logged into the laboratory’s electronic database. The information recorded in the
database includes the field identification number, the laboratory identification number, date and
time of receipt in the laboratory, and date and time of sample collection. Additional pertinent
comments may also be recorded. The initials of all personnel who handled the samples are also
manually written on the hard copy of the log-in paperwork.

Samples are assigned a storage location during the log-in procedure. Assignment is made based
on the storage requirements for each sample and test method. Samples are stored in one of two
locations: a walk-in refrigerator and a VOA refrigerator. The VOA refrigerator is located in the
laboratory facility; access is controlled by limiting access to the facility. Each sample will remain
in its storage location until the time of analysis. The samples are removed by the analysts and
returned as soon as possible.

No chemical standards are kept in the walk-in or VOA refrigerators. Instead, they are segregated
from the samples and are kept in the laboratory where they are used.

All samples and sample extracts will be retained after analysis is complete. Unused portions of
samples and sample extracts will be disposed of 30 days after the delivery of final report delivery
unless otherwise specified.

A case file will be created for the program. Project information including the final report,
invoice, client contact notes, chain-of-custody, and all relevant paperwork are contained in the
case files. After project completion, an inventory of the case files will be created and transferred
along with the contents of the case files to a storage box.

5.3 Final Evidence Files

The final evidence file (FEF) will consist of all documents relevant to the sampling and analysis
activities described in this QAPP which includes, reports, logs, field notebooks, pictures,
subcontractors reports, and data reviews that relate to the sampling and analysis activities.

The final evidence file will include at a minimum:
¢ field logbooks;
¢ field data and data deliverables;
® drawings;
¢ laboratory data deliverables;
e data validation reports;
e data assessment reports;
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e progress reports, QA reports, interim project reports, etc.;
¢ all custody documentation (forms, airbills, etc.); and
¢ laboratory project folders and storage boxes.
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6.0 Calibration Procedures and Frequency

This section describes the calibration procedures and the frequency at which these procedures will
be performed for both field and laboratory instruments.

6.1 Field Instrument Calibration

As part of the RFI, organic vapor headspace, UV/fluorescence, and XRF screening activities will
be performed in the field on soil samples. As a general rule, the organic vapor detector and XRF
instruments will be calibrated prior to use each day. The UV/fluorescence instrument does not
require calibration since it only provides a qualitative reading.

Calibration procedures will be documented in the field logbook and will include the date/time of
calibration, name of person performing the calibration, reference standards used, and the
readings. Multiple readings on one sample or standard, as well as readings on replicate samples,
will likewise be documented.

Organic Vapor Detector Calibration

The organic vapor detector will be a photoionization detector (PID). The PID will be calibrated
to report the response in parts per million relative to the potentiometric response of isobutylene.
The PID will be calibrated using a certified gas standard containing 100 ppm (accurate to within 2
percent) of isobutylene in air. The calibration procedure is described below.

¢ Connect the cylinder of calibration gas to the probe tip of the PID.
o Set the flow rate of calibration gas into the PID at 0.25 liters per minute.

¢ Adjust the PID meter response to read 100 ppm by manually adjusting the "span"
setting on the instrument.

e Record the span setting in the calibration log book that is kept with each instrument.

X-Ray Fluorescence Meter Calibration

The x-ray fluorescence (XRF) meter to be utilized will be a Spectrace Instruments model
Spectrace 9000 FPXRF analyzer. This XRF unit is supplied with three factory-installed XRF
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calibrations. One of these internal calibrations is specifically designed for soil screening
applications. This internal calibration feature will be verified by screening a known standard on a
daily basis prior to use.

6.2 Laboratory Instrument Calibration

The ESE laboratory maintains a variety of logbooks documenting calibration procedures and
results. Logs of balance calibrations, chemical receipt, and standard preparation are maintained
by the sample preparations facility. A log of instrument calibration and usage is maintained by
each instrumental facility.

Calibration of laboratory equipment will be based on approved written procedures. Records of
calibration, repairs, or replacement will be filed and maintained by the designated laboratory
personnel performing quality control activities. These records will be filed at the location where
the work is performed and will be subject to QA audit. For all instruments, the laboratory will
maintain competent repair staff with in-house spare parts or will maintain service contracts

with vendors.

6.2.1 Gas Chromatograph/Mass Spectrometer (GC/MS)

Tuning

For the analysis of volatile organic compounds by full scan GC/MS, the detector is tuned using 4-
bromofluorobenzene (BFB). A check of the tuning is made at the beginning of each analytical
sequence and every twelve hours of instrument operation.

The tuning checks must meet criteria before any standards or samples may be analyzed.
Standards and samples must be analyzed under the same settings as those used to check detector
tuning.

Initial Calibration

The linear range of each method is determined by the analysis of calibration standards at five
levels. To demonstrate acceptable minimum response, the relative response factor (RRF) for each
compound in each calibration level is calculated. To demonstrate linearity across the calibration
range, the standard deviation of the RRFs for each compound expressed as a percentage of the
mean RRF (percent relative standard deviation -- %RSD) is calculated.

All sample calculations are performed using the average RRF from a valid initial calibration.

Continuing Calibration
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Each method is routinely checked by analyzing a continuing calibration standard to ensure that the
instrument continues to meet sensitivity and linearity requirements. To demonstrate acceptable
minimum response, the relative response factor (RRF) for each compound is calculated. To
demonstrate the validity of the initial calibration, the RRF calculated from the continuing
calibration standard and the average RRF of the initial calibration curve is compared. The
difference between the values is expressed as a percentage of the initial calibration RRF (%D).

Other Laboratory Instruments

Analytical Balances
Each analytical balance is checked prior to its use to ensure it accuracy. The check is performed

prior to its use and on each day that the balance is used. The check is made using Class S
weights. Measurements are recorded in a log maintained by the laboratory.

Top-loading Balances
Each analytical balance is checked prior to its use to ensure it accuracy. The check is performed

prior to its use and on each day that the balance is used. The check is made using Class S
weight. Measurements are recorded in a log maintained by the laboratory.

Thermometers
All thermometers used are calibrated against a NIST-certified thermometer. Record of

thermometer calibrations are maintained by the laboratory.
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7.0 Analytical and Measurement Procedures

This section summarizes the analytical and measurement procedures that will be utilized to
evaluate the soil samples collected as part of the RFI.

7.1 Field Analytical and Measurement Procedures

Quality assurance objectives for measurement of field data in terms of precision, accuracy,
completeness, representativeness, and comparability are presented in Section 3.0 of this QAPP.
Calibration procedures and frequency for field instruments are presented in Section 6.1 of this
QAPP. Field sampling procedures are discussed in Section 4.0 of the RFI Workplan.

7.2 Laboratory Analytical and Measurement Procedures

Laboratory analyses will be performed in accordance with this QAPP. Facility-specific analytical
fractions and their associated methods for analysis are provided below:

® VOCs by USEPA Method 8240;

e PAHs by USEPA Method 8310;

¢ Barium, cadmium, chromium, lead, and silver by USEPA Method 6010;

¢ Arsenic by USEPA Method 7060;

e Mercury by USEPA Method 7471; and

¢ Selenium by USEPA Method 7740.

5197042/dp/qapp/05/28/97 7-1 Environmental Science & Engineering, Inc.




McDonnell Douglas

8.0 Internal Quality Control Checks

8.1 Field Quality Control Checks

QC procedures for organic vapor headspace and XRF screening measurements on soil samples
will include calibrating the instruments as described in Section 6.1 of this QAPP. Duplicate field
measurements will be taken as stated in Section 3.1.2 of this QAPP (e.g. 1 duplicate per twenty
samples). Assessment of field sampling precision and bias will be made by collecting field
duplicates of soil samples for laboratory analysis. Collection of the samples will be in accordance
with the applicable procedures in the RFI Workplan. '

8.2 Laboratory Quality Control Checks

The following quality control measures and checks will be employed by ESE for the organics
fraction of this program:
e Method and procedural blanks to assess the level of contamination associated with
the processing and analysis of samples;
¢ Blank Spike (BS) samples consisting of representative target analytes spiked into an
blank matrix to assess method performance independent of sample matrix;
e Matrix spikes and matrix spike duplicates (MS/MSD) samples to assess method
performance in the subject matrix;
¢ Surrogate compounds to monitor the efficiency of the analytical procedures; and
® Analysis of samples within generally accepted method holding times.

8.3 Specific Quality Control Assignments by Sample Group

Definition of Batches
The following definitions are used:
* Sample Delivery Group or QC Batch--A group of samples received together (or over a
few days) with a specific QC assignment. Applied to all samples.
® Preparation Batch or Extraction Batch--A group of 20 or fewer field samples plus
associated QC samples prepared together. Usually applied to semivolatile organics
analysis.
¢ Instrument Batch or Analytical Sequence—A group of individual mstrumental analyses
sequenced in a prescribed order.
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Project QC
Specific laboratory QC samples will be analyzed as follows:

Element Yolatile Organics Analysis Semivolatile Organics Analysis
Procedural Blank One per instrument batch One per preparation batch
Blank Spike One set per twenty field One per extraction batch

samples analyzed

Matrix Spike and Matrix  As assigned (one set per As assigned (one set per
Spike Duplicate twenty field samples) twenty field samples)

All data obtained will be properly recorded. It is expected that sufficient volumes of samples will
be collected to allow for reanalysis when necessary.

8.4 Quality Assurance Objectives

Quality assurance objectives can be expressed in terms of precision, accuracy, representativeness,
comparability, and completeness. Section 12.0 of this QAPP lists QA objectives for measurement
data in terms of precision, accuracy, and completeness. Adherence to the data quality objectives
will be quantitatively measured by comparing the results of field and QC sample analyses to
prescribed control limits as detailed below.

8.5 Control Limits

Control limits are created for all QC parameters. These limits may be based on historical results
or set considering the accuracy and precision requirements of the resultant analyses.

8.6 Holding Times

Sample analysis will be scheduled to meet all method holding times. A best effort will be made
to complete extraction and analysis before the holding time for preparation has expired so that
samples can be re-extracted within holding time should problems arise.

Every attempt will be made to meet holding time for the preparation of re-extracted samples. If
samples are being re-extracted outside of holding time, the ESE Laboratory Project Manager will
immediately notify the ESE and/or MD Project Managers. Any and all nonconformance
situations will be fully documented in the report narrative.
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8.7 Blank Spike Samples

One blank spike sample is prepared with each batch of 20 or fewer field samples. Where one or
more of the spiked analytes does not meet the accuracy criteria, all associated samples are re-
prepared and re-analyzed unless evidence is present that supports accepting all data.

8.8 Matrix Spike and Matrix Spike Duplicate Samples

One set of matrix spike/matrix spike duplicates (MS/MSD) is prepared and analyzed with each
batch of 20 or fewer investigative samples. Recovery and relative percent difference for the
spiked compounds is calculated and compared to acceptance limits. The laboratory will use the
following to evaluate the QC results:

1.
2.

For samples with results within “Acceptance Limits,” data will be accepted and reported.
For samples with results outside “Acceptance Limits” but within “Warning Limits,”
results of the associated laboratory QC results (blank, blank spike, surrogate recoveries)
will be evaluated. If laboratory QC results are within limits, the sample results will be
accepted and reported.

Samples with results outside “Warning Limits” will be re-extracted and re-analyzed. If
the reanalysis supports the initial analysis, the initial analysis will be reported with a
discussion of the corrective action in the project narrative. If the reanalysis yields results
within limits, the reanalysis will be reported.

Although not expected, there may be other situations where re-extraction and re-analysis may not

be required:

MS/MSD samples require significant dilution due to the concentrations of target
compounds present beyond the linear range of the instrument. In this case, the
matrix spike compounds may be so dilute as to be unmeasurable. An attempt to
compensate for this will be made at the time of sample preparation.

Target analytes in the MS/MSD sample are a levels significantly higher than that
spiked. Again, an attempt will be made to compensate for this at the time of sample
preparation.

The sample is characterized by significant chromatographic interference. This is
minimized by the use of sample cleanups and selected ion monitoring. Additional
cleanups will be considered if this occurs.
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8.9 Surrogate Compounds

Surrogates are spiked into all field and QC samples for organic analyses. Recovery of the spiked
compounds is calculated and compared to acceptance limits. The laboratory will use the
following to evaluate the QC results: _
1. For samples with results within “Acceptance Limits,” data will be accepted and reported.
2. For samples with results outside “Acceptance Limits” but within “Warning Limits,”
laboratory QC results (blank, blank spike, surrogate recoveries) will be evaluated. If
laboratory QC results are within limits, the sample results will be accepted and reported.
3. Samples with results outside “Warning Limits” will be re-extracted and re-analyzed. If
the reanalysis supports the initial analysis, the initial analysis will be reported with a
discussion of the corrective action in the project narrative. If the reanalysis yields results
within limits, the reanalysis will be reported.

Although not expected, there may be other situations where re-extraction and re-analysis may not
be required:
e The sample requires significant dilution due to the concentrations of target
compounds present beyond the linear range of the instrument. In this case, the
surrogate compounds may be so dilute as to be unmeasurable. An attempt to
compensate for this will be made at the time of sample preparation.
e The sample is characterized by significant chromatographic interference. This is
minimized by the use of sample cleanups and selected ion monitoring. Additional
cleanups will be considered if this occurs.

8.10 Procedural Blanks

For volatile organics by GC/MS, the concentration of each target compound found in the blank
must be less than the minimum reporting limit except for methylene chloride, acetone, and 2-
butanone, which must be less than 5 times the minimum reporting limit.

For semivolatile organics by HPLC, one procedural blank will be prepared and analyzed with
each batch of 20 or fewer field samples. No target compound may exceed the minimum reporting
limit. If one or more of the target analytes is detected above the minimum reporting limit,
laboratory contamination is suspected and the associated samples are re-prepared and re-analyzed.
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9.0 Data Reduction, Validation, and Reporting

Data generated through RFI field sampling activities or by the laboratory operation shall be
reduced and validated prior to reporting. No data shall be disseminated until it has been subjected
to the procedures which are summarized in subsections below.

9.1 Data Reduction

9.1.1 Field Data Reduction Procedures

Field data reduction procedures will be minimal in scope compared to those implemented in the
laboratory setting. Only direct-read instrumentation will be employed in the field. The field
instruments will generate measurements directly read from the meters following calibration per
manufacturer’s recommendations as outlined in Section 6.1 of this QAPP. Such data will be
written into field log books immediately after measurements are taken. If errors are made, results
will be legibly crossed out, signed or initialed and dated by the field member, and corrected in a
space adjacent to the original (erroneous) entry. Later, when the results tables and figures
required for this study are being completed, the Field Implementation Manager will proof the
tables and figures to determine whether any transcription errors have been made by the technical

field staff.

9.1.2 Laboratory Data Reduction Procedures

This section presents ESE’s Laboratory Data Reduction Procedures. ESE will perform data
reduction and internal validation under the direction of the ESE QA Manager. The ESE QA
Manager is responsible for assessing data quality and advising of any data which were rated
"preliminary” or "unacceptable" or other notations which would caution the data user of possible

unreliability.

All analytical data generated are extensively checked for accuracy and completeness. The data
validation process consists of data generation, data reduction, and three levels of review, as
described below.

After acquisition, the raw data is reduced into reportable values by the analyst using computer
software. Additional sample information is added to the sample results during data reduction by
the analyst. Identification of target analytes is first performed by the computer software and then
checked by the analyst. Each chromatographic integration is also checked. Missed target
analytes and misidentified analytes are corrected by the analyst. The finished results are then
converted electronically for use in the data reporting software.
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The analyst is responsible for reviewing the sample and QC results for compliance to this QAPP.
QC exceptions are immediately brought to the attention of the ESE Laboratory Project Manager
or the ESE Laboratory QA Manager. Corrective action for problems are made where necessary.

The analyst then assembles hard copies of the computer software output into a final laboratory
data package. Additional relevant supporting documentation, including sample and standard |
preparation record are also added to the final laboratory data package. The completed package is

submitted to the facility supervisor for review. ‘

The audit process is coordinated by the ESE Laboratory QA Manager. The formal audit process
includes a 100% review of all hand calculated values and a 10% review of computer generated
results. The process checks the traceability of a final result through the instrument calibration and
to the sample preparation steps. A formal report is issued to the responsible analysts and facility
supervisors at the completion of the audit for response. Upon completion of the responses, the
auditor will release the results to the ESE Laboratory Project Manager for review and reporting.
The final data package and the audit report are maintained in the laboratory files. The ESE
Laboratory Project Manager is responsible for completing the project narrative letter and
assembling the package for final reporting.

9.2 Data Validation

Data validation procedures shall be performed for both field and laboratory operations as
described below.

9.2.1 Field Data Evaluation and Validation Procedures

After completing a sampling program, the field data package (field logs, calibration records,
chain-of-custody forms, etc.) will be reviewed by the ESE Project Manager or their representative
for completeness and accuracy. Items to be considered in the Field Data Package Validation
Procedures will include but are not limited to the following:

a. A review of field data contained on field sampling logs for completeness.

b. A verification that field replicates were properly prepared, identified, and analyzed.

c. A check on field analyses for equipment calibration and condition.

d. A review of chain-of-custody forms for proper completion, signatures of field personnel

and the laboratory sample custodian, and dates.
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The field data packages will undergo 10 percent data validation review.

If a problem is identified the percentage level of data validation will increase until the problem is
identified and solved. Once the problem is solved the percentage level of data validation will
decrease back to the 10 percent level.

Field data package validation review will be performed by the ESE QA Manager.

9.2.2 Independent Laboratory Data Validation

Validation of laboratory data will be performed by the ESE Laboratory Data Validator upon
receipt of the laboratory data packages. '

Ten percent of the laboratory data will be validated back to the raw data.

If a problem is identified the percentage level of laboratory data validation will increase until the
problem is identified and solved. Once the problem is solved the percentage level of laboratory
data validation will decrease back to the 10 percent level. '

The data validators will utilize the appropriate and applicable USEPA guidelines such as the
"National Functional Guidelines for Organic and Inorganic Data Review" (with applicable
revision for SW 846 methods), the appropriate QA objectives, the results of the data evaluation,
and professional judgement to make any decisions regarding interpretation of the data or impact of
quality problems on the results. The guidelines are particularly useful for their standardized
approaches to evaluating blank contamination, matrix interferences, instrument calibration
problems, and other analytical controls impacting data quality. The actual quality control
"windows" and criteria will be obtained from the methods used and Project QA requirements.

Items to be considered in the data package validation procedure will include, but are not limited
to, the following:

a. A comparison of sampling dates, sample extraction dates, and analysis dates to check that
samples were extracted and/or analyzed within proper holding times.

b. A review of analytical methods and required detection limits to verify that they agree
with the project QAPP and the laboratory contract.

c. A review of laboratory blanks to evaluate possible contamination sources; consideration
should be given to preparation techniques and frequencies, as well as the analytical
results.

d. A review of field replicate data for evaluation of sampling and analytical precision.

5197042/dp/qapp/05/28/97 9-3 Environmental Science & Engineering, Inc.



McDonnell Douglas

e. A review of laboratory QA data (tuning and calibration checks, blanks, matrix spike
recoveries, matrix spike duplicate recoveries and RPD, surrogate spike recoveries,
laboratory control sample recoveries, QC check sample recoveries, laboratory duplicate
recoveries and RPD’s linearity checks, etc.) for compliance with required acceptance
criteria.

The final step in the actual validation process is interpreting and evaluating the raw data. Mass
spectral interpretation is an important part of evaluating organic GC/MS analyses. Because much
of the actual compound identifications are compiled by computer library matching schemes, the
compound "hits” will be examined by an experienced validator to confirm that the compound
identifications are correct. Quantitations of reported compounds must also be verified to assure
that the quantitations are based on the correct nearest internal standard (or other appropriate

criteria).

9.3 Data Reporting

Data reporting procedures shall be carried out for field and laboratory operations as indicated

below.

9.3.1 Field Data Reporting

Field data reporting shall be conducted principally through the transmission of tables and/or
figures containing tabulated results of all measurements made in the field, and documentation of

all field calibration activities.

9.3.2 Laboratory Data Validation Reporting

A data validation report will be prepared for every sample delivery group received. The data
validation report will be based on the results of the data validation process. As a minimum, every

data validation report will contain the following information:
a. Laboratory name

b. Site name
c. Sample number
d. Sample results
e. Data Qualifiers
f. Overall data assessment
g. Explanation of action taken
h. Comments
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The data quality flags are identical to the system employed by the EPA for assessing CLP and

similar data. The data quality flags are:
R Code: Data flagged with an "R" has not met the required analytical QA requirements.

This data is unusable even if field QC is acceptable.

J Code:  Data flagged with a "J" has not met some of the analytical QA requirements;
however, the problem was not of sufficient magnitude to warrant classifying the
data as unusable. Data in this category is qualitative (estimated) provided the field
data meets all criteria and the sample is valid.

U Code: The material was analyzed for, but was not detected. The associated numerical

value is the sample quantification limit.
UJ Code: The material was analyzed for, but was not detected. The sample quantification

limit is an estimated value.

9.3.3 Laboratory Data Reporting

The ESE Laboratory Project Manager is responsible for the generation of the final laboratory
reports. The ESE Laboratory Project Manager reviews the report to determine whether the report
meets project requirements. The ESE Laboratory Project Manager will sign all reports prior to
their release.

All analyses will be thoroughly documented. This documentation will be sufficient to recreate the
analysis on paper. The report will consist of the tabulated results and a summary of quality
control samples.

9.4 Project Files

Project files for this project will contain the following_documentsf correspondence between from
MD and ESE, chain-of-custody records, data, and a copy of the final report.
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10.0 Performance and System Audits

10.1 Performance and System Audits and Frequency

Performance and system audits of both field and laboratory activities will be conducted to verify
that sampling and analysis are performed in accordance with the procedures established in this
QAPP. The audits of field and laboratory activities include two independent parts: internal and
external audits.

10.2 Field Performance and System Audits

10.2.1 Internal Field Audits

Due to the 1-2 day duration of the RFI field activities, internal field audits are not anticipated.

10.2.2 External Field Audits
10.2.2.1 External Field Audit Responsibilities

External field audits may be conducted by the MDNR RFI Project Coordinator.

10.2.2.2 External Field Audit Frequency

External field audits may be conducted any time during the field operations. These audits may or
may not be announced and are at the discretion of the MDNR.

10.2.2.3 Overview of the External Field Audit Process

External field audits will be conducted according to the field activity information presented in
the QAPP.

10.3 Laboratory Performance and Systems Audits

10.3.1 Internal Laboratory Audits

This section presents a description of ESE’s Internal Laboratory Audits.

10.3.1.1 Internal Laboratory Audit Responsibilities

The internal laboratory audits are administered by the ESE Laboratory QA Manager.
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10.3.1.2 Internal Laboratory Audit Frequency

An annual internal systems audit is conducted at the ESE laboratory by the ESE QA Manager and
quality assurance staff. Internal performance audits are conducted on a semi-annual basis and are
administered by the ESE QA Manager.

10.3.1.3 Internal Laboratory Audit Procedures

The internal laboratory system audits include an examination of laboratory documentation on
sample receiving, sample log-in, sample storage, chain-of-custody procedures, sample preparation
and analysis, instrument operating records, etc. The laboratory audit procedure includes an
examination of the sample log-in checklists for accuracy and completeness. '

The internal audits are intended to ensure that the laboratory is complying with the procedures
defined in laboratory SOPs, QAPPs, and contracts. It is also designed to determine whether
sample flow or analytical problems exist. The frequency of the audits will be increased if any
problems are suspected.

The performance audits will involve preparing blind QC samples and submitting them along with
project samples to the laboratory for analysis throughout the project. The ESE QA Officer will
evaluate the analytical results of these blind performance samples to ensure the laboratory
maintains acceptable QC performance.

10.3.2 External Laboratory Audits
10.3.2.1 External Laboratory Audit Responsibilities

An external audit may be conducted at the discretion of MDNR.

10.3.2.2 External Laboratory Audit Frequency

An external laboratory audit may be conducted at least once prior to the initiation of the sampling
and analysis activities. These audits may or may not be announced and are at the discretion of
the MDNR.

10.3.2.3 Overview of the External Laboratory Audit Process

External laboratory audits will include (but not be limited to) review of laboratory analytical
procedures, laboratory on-site audits, and/or submission of performance evaluation samples to the
laboratory for analysis.
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11.0 Preventative Maintenance

11.1 Field Instrument Preventative Maintenance

PID, UV/fluorescence, and XRF field instrumentation used to collect data during sampling.
Specific preventative maintenance procedures to be followed for field equipment are those
recommended by the manufacturer. Field instruments will be checked and calibrated daily before
use with continuing calibrations being performed in accordance with calibration frequencies
outlined in Section 6.1 of this QAPP. Calibration checks will be documented in the field project
notebooks. Back-up instruments and equipment will be available locally or within 1-day shipment
to avoid delays in the field schedule.

11.2 Laboratory Instrument Preventative Maintenance

To minimize downtime and interruption of analytical work, preventative maintenance is routinely
performed on each analytical instrument. Routine maintenance includes the regular cleaning of
GC inlet and column components and cleaning of the detector. Designated laboratory personnel
are trained in routine maintenance procedures for all major instrumentation.

All major instrumentation are covered under service contract with external vendors. When
repairs are necessary as indicated by major malfunction or inability to meet performance criteria,
they are initiated by laboratory staff with consultation with the service contractor. Major service
contracts include 24-hour response from the service contractor. If necessary, the service
contractor is called on-site to complete the repair.

Specific routine maintenance procedures are included in the individual laboratory SOPs.
Maintenance activities are recorded in logs assigned for each item of laboratory equipment.
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12.0 Specific Routine Procedures Used to Assess Data Precision,
Accuracy and Completeness

12.1 Accuracy Assessment

In order to assure the accuracy of the analytical procedures, an environmental sample is randomly
selected from each sample shipment received at the laboratory, and spiked with a known amount
of the analyte or analytes to be evaluated. In general, a sample spike should be included in every
set of 20 samples tested on each instrument. The spike sample is then analyzed. The increase in
concentration of the analyte observed in the spiked sample, due to the addition of a known
quantity of the analyte, compared to the reported value of the same analyte in the unspiked sample
determines the percent recovery. Daily control charts are plotted for each commonly analyzed
compound and kept on instrument-specific, matrix - specific, and analyte - specific bases. The
percent recovery for a spiked sample is calculated according to the following formula:

%R = _Amount in Spiked Sample - Amount in Sample X 100

Known Amount Added

12.2 Precision Assessment

Aqueous samples to be spiked will be designated in the field. Soil/sediment samples to be spiked
will be designated in the laboratory. The request to perform an aqueous MS/MSD will appear on
the Chain of Custody form. The duplicate samples are then included in the analytical sample set.
The splitting of the sample allows the analyst to determine the precision of the preparation and
analytical techniques associated with the duplicate sample. The relative percent difference (RPD)
between the spike and duplicate spike are calculated and plotted. The RPD is calculated
according to the following formula:

RPD = |Amount in Spike 1 - Amount in Spike2 | X 100

0.5 (Amount in Spike 1 + Amount in Spike 2)

12.3 Completeness Assessment

Completeness is the number of valid data obtained from all measurements planned to be taken in
the field and laboratory. Percent completion will be calculated using the following equation:

% Completeness = V/n X 100
where V = number of measurements judged valid
n = total number of measurements planned
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13.0 Corrective Action

13.1 Corrective Action

Corrective action is the process of identifying, recommending, approving and implementing
measures to counter unacceptable procedures (e.g. those that do not conform to the procedures set
forth in this QAPP which can affect data quality. Corrective action can occur during field
activities, laboratory analyses, data validation, or data assessment. All corrective action proposed
and implemented will be documented. Corrective action will only be implemented after approval
by the MD Project Manager or their designee. If immediate corrective action is required,
approvals secured by telephone from the MD Project Manager will be documented in an
additional memorandum.

For noncompliance problems, a formal corrective action program will be determined and
implemented at the time the problem is identified. The person who identifies the problem is
responsible for notifying the MD Project Manager. Implementation of corrective action will be
confirmed in writing through the same channels.

Any nonconformance with the established quality control procedures in the QAPPs will be
identified and corrected in accordance with the respective QAPPs.

13.2 Field Corrective Action

Corrective action in the field may be needed when the sample network is changed (i.e. more/less
samples, sampling locations other than those specified in the QAPP etc.), sampling procedures
and/or field analytical procedures require modification, etc. due to unexpected conditions. In
general, the ESE Field Implementation Manager (FIM), ESE Project Manager, or the MD Project
Manager may identify the need for corrective action. The ESE FIM will recommend a corrective
action. The ESE FIM will bear the responsibility to ensure that the corrective action has been
implemented.

If the corrective action will supplement the existing sampling plan (i.e. collection of additional
samples or data) using existing and approved procedures in the QAPPs, corrective action
approved by the ESE FIM will be documented. If corrective actions resulting in less samples (or
analytical fractions), etc. which may cause project quality assurance objectives not to be achieved,
it will be necessary that all levels of project management including the MD Project concur with
the proposed action.
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Corrective actions will be implemented and documented in the field record book. No staff
member will initiate corrective action without prior communication of findings through the proper
channels. If corrective actions are insufficient, work may be stopped by the MDNR RFI Project
Coordinator.

13.3 Laboratory Corrective Action

The system for reporting, evaluating, and resolving nonconformance with established quality
standards is a significant component of any quality assurance plan. Need for corrective action is
triggered by an identified or potential deficiency in an activity, data set, or document that may
adversely affect program objectives. Corrective actions, either short-term or long-term, are
instituted to eliminate the cause of nonconformance.

Corrective action needs are identified on a continuing basis through vigilance on the part of the
entire laboratory staff, and on a periodic basis through a system of QA audits and reviews. If
adequate corrective actions cannot be developed on an informal basis, the staff member who
becomes aware of the problem is expected to notify the ESE QA Manager in writing.

Short-Term Corrective Action

With regard to data quality actions, short-term corrective actions might include, but not
necessarily be limited to: instrument re-calibration, using freshly prepared calibration standards;
replacement of reagent lots that give unacceptable blank values; instrument repair; substitution of
backup instrumentation; sample data recalculation; or additional training. The need for these
corrective actions is typically identified within a few days of the nonconformance event by the
analyst or by their supervisor, and the corrective action is instituted immediately.

Long-Term Corrective Actions

Longer-term corrective action might include: instrumentation replacement; modification of data
reduction algorithms; introduction of additional sample cleanup steps; personnel reassignment, if
necessary, to achieve a better fit between analyst skills and method requirements. Such actions
may be identified through operations review or through data quality audits. It may take several
days to implement these types of corrective action, but it could also take several weeks. In the
latter case, the ESE Laboratory Manager will contact the ESE QA Manager to determine whether
analysis should continue or be put on hold, pending accomplishment of the corrective action.

With regard to report quality, corrective action is initiated at the time of the draft report review
and might include: reformatting of tables or figures to ensure conformance to the QAPPs
requirements and/or to make the data more understandable to the reader, reworking by senior

5197042/dp/qapp/05/28/97 13-2 Environmental Science & Engineering, Inc.



McDonnell Douglas

professional to be sure that the findings and conclusions presented verbally are supported by the
data; or assignment of an editor to improve grammar, syntax, and punctuation.

Where corrective actions are needed, the following closed loop corrective action system is used:
¢ The problem is defined;
¢ Responsibility for investigating the problem is assigned;
e The cause of the problem is determined;
e The appropriate corrective action is determined;
¢ Responsibility for implementing the corrective action is assigned and accepted;
e Measures to assess the effectiveness of the corrective action are established;
e The corrective action is implemented; and,
* The effectiveness of the corrective action is verified.

Corrective actions for laboratory problems are specified in the laboratory SOPs. Documentation
of corrective actions is recorded in logs maintained by the laboratory. Where problems effect
sample processing or analysis, the corrective action is also included in the project supporting
documentation.

13.3.1 Responsibilities

The ESE Laboratory Manager is responsible for reviewing the results of major corrective actions
to determine and document the effectiveness of the actions in corrective action and follow-up
memoranda. These memoranda are maintained in the filing system or QA records.

Laboratory staff have the responsibility to identify the need for corrective action on an on-going
basis, communicating the need for corrective action, and documenting actions as required.

13.3.2 Project Specific Corrective Actions

Any laboratory corrective actions necessary to correct nonconformances with the QAPPs will be
communicated by the ESE Laboratory Project Manager both verbally and in writing to the ESE

Project Manager. The ESE Project Manager will notify the MD Project Manager in writing of

nonconformance issues, who in turn will notify the MDNR RFI Project Coordinator.

13.4 Corrective Action During Data Validation and Data
Assessment

The ESE Data Validator, the ESE QA Manager, or the various technical laboratory staff may
identify the need for corrective action during either data validation or data assessment. Potential
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types of corrective action may include resampling by the field team or reinjection/reanalysis of
samples by the laboratory.

These actions are dependent upon the ability to mobilize the field team, whether the data to be
collected is necessary to meet the required quality assurance objectives (e.g. the holding time for
samples is not exceeded, etc.). When the ESE Data Validator identifies a corrective action
situation, the MD Project Manager will be responsible for approving the implementation of
corrective action, including resampling, during data assessment. All corrective actions of this
type will be documented by the ESE QA Manager.
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14.0 Quality Assurance Reports to Management

The deliverables associated with the tasks identified in this QAPP and the accompanying RFI
Workplan will contain separate QA sections in which data quality information collected during the
task is summarized. The MD Project Manager will be responsible for these reports which will
include data on the accuracy, precision, and completeness of the data, as well as the results of the
performance and system audits, and any corrective action needed or taken during the project task.

14.1 Contents of Project Quality Assurance Reports

The QA reports will contain on a routine basis summaries of field and laboratory audits, summary
information generated during the investigation reflecting on the achievement of specific data
quality objectives, and a summary of corrective action that was implemented, and its immediate
results on the project. Whenever necessary, updates on training provided and changes in key
personnel, will be reported. All QA reports will be prepared by the MD Project Manager, or
their designee including the ESE Project Manager or ESE QA Manager.

In the event of an emergency, or in case it is essential to implement corrective action
immediately, QA reports can be made by telephone to the appropriate individuals, as identified in
the Project Organization or Corrective Action sections of this QAPP; the MDNR RFI Project
Coordinator will be one of the individuals notified. However, these events, and their resolution
will be addressed thoroughly in the subsequent monthly status report for the Facility.

14.2 Frequency of Quality Assurance Reports

The QA Report will be prepared upon complétion of the field and laboratory evaluation tasks.
The frequency of any emergency reports that must be delivered verbally will be provided on an
as-needed basis.
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Table 1-1. Target Analytical Constituents and Associated Detection Limits
McDonnell Douglas RFI, Hazelwood, Missouri Facility

Constituent Detection Limit (ug/kg,

. except as noted)
VOCs
Acetone 10 "
1,2-Dichloroethylene 5 ll
Perchloroethylene 5
Total Xylenes 5 |
PAHs I
Acenaphthene 330 I
Acenaphthylene 330 “
Anthracene 3.3 "
Benzo(a)anthracene 3.3 H
Benzo(a)pyrene 3.3 “
Benzo(b)fluoranthene 3.3
Benzo(g,h,i)perylene 3.3
Benzo(k)fluoranthene 3.3
Chrysene 3.3
Dibenzo(a,h)anthracene 33
Fluoranthene 3.3
Fluorene 70
Indeno(1,2,3-cd)pyrene 3.3
Naphthalene 330
Phenanthrene 3.3
Pyrene 3.3
Inorganics (mg/kg)
Arsenic 5
Barium 1
Cadmium 0.5
Chromium 1
Lead 0.5
Mercury 0.02
Nickel 2
Selenium 0.5
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HCL
HNO,
HPLC
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H,SO,
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KCl

KOH

LC
LIMS

MBAS
MDL
MS
MSDS

LIST OF ACRONYMS AND ABBREVIATIONS
(Continued, Page 3 of 6) )

gel permeation chromatography

sulfide

hydrochloric acid

nitric acid

high performance liquid chromatography
hazardous waste coordinator

sulfuric acid

ion chromatography

inductively coupled argon plasma

initial calibration blank

interference check solution

initial calibration verification
identification

infrared

potassium chloride

kilogram

potassium hydroxide

liter

Laboratory Coordinator

Laboratory Information Management System
method blank

methylene blue active substances
method detection limit

Acid and Base/Neutral Extractables, PNAs, Nitroaromatics

Material Safety Data Sheet

QAP-2

Section No. 2_
Date 09/06/96
Page 15 of 18



QAP-2

Section No. 2

Date 09/06/96

Page 16 of _18

NIOSH
NIST
NPDES
NTU

PAT
PAH
PCB
PCP
PQL

% RSD
PID
PNA

ppb
ppt
psi

LIST OF ACRONYMS AND ABBREVIATIONS

(Continued, Page 4 of 6)

methyl-tert-butyl ether

milligrams per kilogram

milligrams per liter

milliliter

millimeter

square millimeter

sodium hydroxide

sodium thiosulfate

nanogram

Metals, Hardness

National Institute of Occupational Safety and Health
National Institute of Standards and Technology
National Pollutant Discharge Elimination System
nephelometric turbidity unit

Oil and Grease, TRPH

Proficiency Analytical Testing Program
polynuclear aromatic hydrocarbons
polychlorinated biphenyl .
pentachlorophenol

practical -quantitation limit

percent relative standard deviation
photoionization device

polynuclear aromatic hydrocarbon

parts per billion

parts per thousand

pounds per square inch

S |

"

i
' ;

d

Wivinand

e



-

vom

i

o Tt W PR p— T

PVC
QA
QA/QC
QAPP
QC

RF

RL

RP
RPD
RSD

SD
SOP
SOwW
SP
SPCC
SPM
SPX
SRT
SS
STORET
SV
SUR
THMS
TIC
TOC

QAP-2

Section No. 2
Date 09/06/96
Page 17 of _18

LIST OF ACRONYMS AND ABBREVIATIONS
(Continued, Page 5 of 6) '

polyvinyl chloride

quality assurance

quality assurance/quality control
Quality Assurance Project Plan
quality control

response factor

reportable detection limit

replicate ’

relative percent difference

relative standard deviation

COD, TOC, Kjeldahl Nitrogen, Ammonia, Total Phosphorus
serial dilution

standard operating procedure
Statement of Work

standard spike/ laboratory control sample
system performance check compound
sample matrix spike

analytical spike

sample receiving technician

all solids (except VOCs)

storage and retrieval

volatile solids

surrogate

trihalomethanes

tentatively identified compound

total organic carbon
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LIST OF ACRONYMS AND ABBREVIATIONS l
(Continued, Page 6 of 6) .
g
TOX total organic halides
TRPH total recoverable petroleum hydrocarbons l
TSS total suspended solids
uglg micrograms per gram l
pg/L micrograms per liter
ul microliter .
pmho/cm micromhos per centimeter
UPS United Parcel Service ',
USACE U.S. Army Corps of Engineers i
USEPA United States Environmental Protection Agency ',,
USGS U.S. Geological Survey )
uv ultraviolet '
v purgeable compounds
VOA volatile organic aromatic compound l
VOC volatile organic compound
VP purgeable aromatics (BTEX) '
X TOX
YSI Yellow Springs Instruments '
Z total phenols .
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3.0 STATEMENT OF POLICY

3.1 QUALITY ASSURANCE (QA) STATEMENT OF POLICY

It is the policy of Environmental Science & Engineering, Inc. (ESE), Peoria Laboratory,
to maintain an active quality assurance/quality control (QA/QC) program that provides
analytical data of known and supportable quality and to ensure a high professional
standard in analytical data generated in support of projects undertaken by the staff. An
established QA/QC philosophy and program are essential for any organization to
consistently produce valid laboratory data. To be valid, data is generated under
controlled conditions which do not adversely affect data quality. Data is also interpreted
by capable professionals who are trained in appropriate scientific disciplines, maintain a
current knowledge of their field, and are experts in the applications for which the data is
used. The objectives of the QA/QC program are to estimate the quality of each analytical
system including precision, accuracy, and sensitivity sufficient for each project. The
QA/QC program also assists in the early recognition of nonconformances which might
affect data quality. ESE supports a corporate-wide Quality Education System (QES).

All empldyees are trained in the quality improvement process. The training is
supplemented at the department level.b:y instructing employees on the importance of

QA/QC and the price of nonconformance.

3.2 SCOPE

This Comprehensive Quality Assurance Plan (CQAP) applies to the analyses of samples
received by the Peoria Laboratory. The Peoria Laboratory provides field sample
collection when required. in addition, the Peoria Laboratory works with field sampling
personnel to ensure that all samples received were collected, preserved, and delivered to
the laboratory such that the quality of the analytical results are not adversely affected. All
major environmental studies and analyses conducted by ESE Peoria Laboratory for
projects under the guidance of client or state/federal government agencies are performed

in accordance with this CQAP.
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When appropriate, this CQAP is filed with a client and/or regulatory agency, and once
approved, is referenced in lieu of the repetitive submission of plans for which only

a portion of the information is changed.

3.3 DOCUMENT CONTROL

This CQAP is revised periodically as procedural changes become necessé;y. Changes are
documented by the date of each section. The Peoria Laboratory QA/QC Department
keeps a distribution list and assigns a unique number to each copy of the CQAP. When a
section is revised, the revision date replaces the original date in the heading code and the
table of contents is updated. Copies of the revised sections are provided to each

individual on the distribution list.

These procedures apply once the plan has beeﬁ finalized and implemented. These

procedures do not apply to draft documents.
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4.1

4.2

4.0 ORGANIZATION AND RESPONSIBILITIES

LABORATORY OPERATIONS CAPABILITIES

ESE laboratory operations include the following capabilities:

1.

2
3
4.
5
6

Groundwater and surface water analysis,
Soil and sediment analysis,

Wastewater analysis,

Drum analysis,

Tissue analysis, and

Underground storage tank analysis.

LABORATORY OPERATIONS PERSONNEL

The organizational structure and areas of responsibility for the Peoria laboratory

QAP-4

Section No. 4_
Date 12/31/96
Page 1 of 5

are shown on the organizational chart in Figure 4-1. Brief descriptions of the

major duties and responsibilities of the key laboratory positions as shown on the

organizational chart are:

4.2.1 Laboratory Director

The Laboratory Director provides budgetary oversight of laboratory

operations to verify that required financial controls and accounting

procedures are in place. The Laboratory Director formulates long-term

goals in marketing, facilities, staffing, equipment, and analytical capabilities.

The Laboratory Director is responsible for the overall management of the

analytical ~laboratory, including the appointment and supervision of the

Laboratory Information Services Manager, Laboratory Operations Manager,

Customer Services Manager, and Laboratory Quality Assurance Manager.
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4.2.2 Laboratory Quality Assurance Manager .
The Laboratory QA Manager is responsible for the oversight of the quality
assurance program and auditing its operational execution, directing quality
issue resolution and assuring the implementation of suitable corrective
action. In addition, the QA Manager coordinates certifications and other
recognitions of the laboratory’s proficiency by outside agencies and

companies, and provides technical guidance on all quality activities.

4.2.3 Laboratory Information Services Manager

The Laboratory Information Services Manager oversees the Peoria

Laboratory’s computerized data management system and is responsible for
maintaining ESE’s Chemical Laboratory Analysis Scheduling System
(CLASS™), for approval of all changes made to CLASS™, ensuring that
regular backups are performed, observing all security procedures,

implementing new software, and general maintenance.

4.2.4 Laboratory Operations Manager
The Laboratory Operations Manager is responsible for the scheduling and
management of daily laboratory operations and the ongoing effective
implementation of appropriate quality control measures. The operations
manager provides technical guidance, assures staff is suitably qualified and
trained, and makes recommendations concerning staffing, facilities,

instrumentation/equipment, and quality program enhancements.

4.2.5 Customer Services Manager
The Customer services manager is responsible for the overall management
of the project operations within the laboratory including the appointment and

supervision of the Laboratory Project Managers.




wein e sie

o

——

-

. .- o a0

QAP4

Section No. 4_
Date 12/31/96
Page 3 of 5

4.2.6 Laboratory Project Managers .
The Laboratory Project Managers are responsible for the overall
management of project operations within the Peoria Laboratory. The
Project Managers act as liaisons between clients and laboratory operations
and are responsible for coordination of sample analyses to meet project or
client objectives, overseeing report preparation and reviewing project data
for completeness, accuracy and compliance to project requirements. The
project managers communicate project changes to the appropriate laboratory

staff and keep the client informed concerning the status of their project(s).

4.2.7 Sample Custodian
The Sample Custodian checks in the samples from clients upon receipt by
the laboratory. The Sample Custodian compares all samples contained in
the shipment to the Chain-of- Custody sheets to ensure that all samples
designated on the logsheet have been received. The Sample Custodian will
note any si)ecial remarks concerning the shipment, log all samples into the
Laboratory Information Management System (CLASS™), and deliver the
logsheets (Arrival Notices) to the Project Managers, and Laboratory
Department Managers. The Sample Custodian places samples in appropriate

storage areas.

4.2.8 Laboratory Department Managers
The Laboratory Department Managers of Inorganics, Extractions,l Gas
Chromatography (GC)/High Performance Liquid Chromatography (HPLC), and Gas
Chromatography/Mass Spectrometry (GC/MS) are responsible for the daily
operations of their respective sections. The managers’ duties include assuring
employees are properly trained, instruments/equipment are properly calibrated and
maintained, all necessary SOPs are available and up-to-date, and documentation is

suitably recorded and complete. In addition, laboratory managers confirm that
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projects and quality control are performed as per clients’s requirements and that

corrective action is promptly taken to resolve identified quality issues.

4.2.9 Laboratory Analysts
Laboratory Analysts are responsible for the application of the correct SOPs using
laboratory techniques and instrumentation and quality control to produce valid data

which meet or exceed the client’s requirements.

4.2.1.10 Laboratory Chemical Hygiene Officer
The Chemical Hygiene Officer (CHO) assists laboratory supervisors in
implementing the Chemical Hygiene Program. The CHO will provide for Chemical
Hygiene Training for analysts, review laboratory safety manual and SOPs, perform
safety audits of the laboratory and perform inspections of laboratory safety
equipment to determine compliance. Areas of non-compliance will be reported to
the appropriate manager. The CHO will evaluate worker chemical exposure and
will provide a written report of each exposure assessment or determination to the

Laboratory Director for action as necessary.

The CHO maintains an inventory of all radioactive sources within the Peoria

Laboratory.
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Figure 4-1 ESE PEORIA LABORATORY ORGANIZATION CHART

ESE Peoria Laboratory Director

K. Johnson, B.S.
Financial/Administration Laboratory QA Manager
S. (Heine) Frye M. Travis, B.A.
Purchasing LIMS Manager
J. VanLoo D. Huhmann, B.S.
Chemical Hygiene Officer Sample Receiving
M. Travis, B.A. D. Hampson, B.S.
Customer Services Project Managers
K. Johnson, B.S. -V. Wynkoop, B.S.
K. Derr, B.S.
Operations
K. Johnson, B.S.
r l
Inorganic Extractions GC/HPLC GC/MS
K. Johnson, B.S. T. Avery, B.S. T. Avery, B.S. G. Coder, B.A.

(Acting)
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5.0 QA OBJECTIVES FOR MEASUREMENT DATA

5.1 LABORATORY ANALYSIS

Analyses are performed according to standard U.S. Environmental Protection Agency
(EPA) analy.tical procedures for analysis of water and soil/sediment unless otherwise
specified (Tables 5-1 through 5-55). EPA precision and accuracy data and ESE
Laboratory analytical experience were used as the basis for developing criteria to assess
laboratory method performance as noted. These limits are subject to change based on
actual historic and current performance; updates are provided for insertion into all copies
of QAPPs, as appropriate. Limits are updated on a yearly basis unless otherwise
specified. Specific compounds are used for controlling purposes in multianalyte methods
and are identified in Tables 5-2 through 5-54. Laboratory method performance is
evaluated and controlled using calibration checks, blanks, and QC check samples; sample
accuracy and precision are evaluated using sample duplicate data, matrix spike, and

matrix spike duplicate data. ESE’s method control procedures are discussed in Section

11.

The reportable detection limits (RLs) achievable for all parameters are listed in Tables 5-3
through 5-55 (odd numbered tables). The RLs are values, above the method detection
limit, which are reported with confidence for typical environmental matrices. The
reportable detection limits are not method detection limits (MDLs). Method detection
limits are discussed in Section 11. The RLs for waters and those calculated for solids are
typically reported as listed, if no matrix and/or other interferences (e.g. salt water) are

found to be present (subject to adjustment for dilutions and/or moisture contents).
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The following is a brief explanation of the terms and organic method footnotes that appear
. in Tables 5-1 through 5-57. When recovery criteria was not listed in the method and

historical data was not available, the laboratory set achievable QC criteria goals; as noted.

Reference: The reference of the standard analytical methodology used for each
procedure. '

Precision: Evaluated based on the relative percent difference (RPD) of duplicate spikes
(see Section 11 for definition). '

Accuracy: Evaluated based on the percent recovery of each spike (see Section 11 for
definition).

Units: Volume in liters (L) {e.g., micrograms per liter (ug/L)] indicates a water matrix;
control spikes are added to organic-free laboratory water. Mass in grams (g) or
kilograms (kg) [e.g., milligrams per kilogram (mg/kg)] indicates a soil/sediment matrix;
control spikes are added to blank sample matrices, blank soil, or organic-free laboratory

water, depending on the analytical procedure.

Organic Method Footnotes:

a Matrix spike and QC check sample compound.

b Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to
ESE Peoria’s analytical experience performing the analyses.

d Appendix IX compounds.

e Compound analysis available upon request.

f Compound not listed in method.

g Surrogate compound.

h Estimated detection limits listed in method times a factor of ten.

i Criteria adopted from USEPA Contract Laboratory Program Statement of Work, March
1990.
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' Table 5-1. Sample Preparation Methods for U.S. EPA SW846 Methods
Sample Preparation Sample Preparation
‘ . Method Number Description Matrix for Methods
EPA 3005 Acid Digestion Aqueous EPA 6010
' EPA 3010 Acid Digestion Aqueous  EPA 6010
EPA 3020 Acid Digestion Aqueous EPA 7041, 7060, 7131, 7421,
7740, 7841
. EPA 3050 Acid Digestion Solid EPA 6010, 7041, 7060, 7131,
l 7421, 7740, 7841
H
EPA 3510 Separator Funnel Liquid- Aqueous  EPA 8080, 8141, 8270, 8310
Liquid Extraction
EPA 3520 Continuous Liquid- Aqueous EPA 8080, 8141, 8270, 8310
Liquid Extraction
EPA 3540 Soxhlet Extraction Solid EPA 8080, 8141, 8270, 8310
EPA 3550 Sonication Extraction Solid EPA 8080, 8141, 8270, 8310
EPA 5030. Purge-And-Trap Aqueous, EPA 8010, 8020, 8240, 8260
T Solid
EPA 3630 Silica Gel Cleanup '. Aqueous, EPA 8080
‘ Solid
' EPA 3640 Gel-Permeation Cleanup Aqueous, EPA 8080, 8141, 8270
Solid
EPA 3660 Sulfur Cleanup Aqueous, EPA 8080
Solid

Source: ESE.

'
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Table 5;2. Summary of Precision and Accuracy Criteria for [norganics Analysis, Metals Analysis, Qil
and Grease, TRPH, and TOX Analyses

Method Criterion *

Accuracy

Precision (Percent
Parameéter Units Reference ) (Max RPD) Recovery)
Aluminum, Total pg/L EPA 200.7, 3005, 3010, 6010 20 __ 80-120
Aluminum, S_olid mg/kg EPA 3050, 6010 20 80-120
Antimony, Total® png/L EPA 204.2, 3020, 7041 20 80-120
Antimony, Total® ng/L EPA 200.7, 3005, 3010, 6010 20 80-120
Antimoay, Solid® mg/kg EPA 3050, 6010 20 80-120
Antimony, Solid® mg/kg EPA 3050, 7041 20 80-120
Arsenic, Total® png/L EPA 206.2, 200.7, 3005, 3010, 20 80-120

6010, 3020, 7060

Arsenic, Solid® mg/kg EPA 3050, 7060, 6010 20 80-120
Barium, Total® ug/L EPA 200.7, 3005, 3010, 6010 20 80-120
Barium, Solid® mg/kg EPA 3050, 6010 20 80-120
Beryllium, Total® pg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Beryllium, Solid® mg/kg EPA 3050, 6010 20 80-120
Cadmium, Total® ng/L EPA 213.2, 3020, 7131 20 80-120
Cadmium, Total® pg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Cadmium, Solid® mg/kg EPA 3050, 6010 20 80-120
Cadmium, Solid® mg/kg EPA 3050, 7131 20 80-120
Calcium, Total® mg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Calcium, Solid® mg/kg EPA 3050, 6010 20 80-120
Chromium, Total® ug/L EPA 200.7, 3005, 3010, 6010 20 80-120
Chromium, Solid® mg/kg EPA 3050, 6010 20 80-120
Cobalt, Total® ug/L EPA 200.7, 3005, 3010, 6010 20 80-120
Cobalt, Solid® mg/kg EPA 3050, 6010 20 80-120
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Table 5-2. Summary of Precision and Accuracy Criteria for Inorganics Analysis,
Metals Analysis, and Oil and Grease, TRPH, and TOX Analyses
(Continued, Page 2 of 7)
Method Criterion ®
Accuracy
Precision (Percent
Parameter Units Reference (Max RPD) Recovery)
Copper, Total® pg/L . EPA 200.7, 3005, 3010, 6010 20 80-120
Copper, Solid® mg/kg EPA 3050, 6010 20 80-120
Iron, Total pglL EPA 200.7, 3005, 3010, 6010 20 80-120
Iron, Solid mg/kg EPA 3050, 6010 20 80-120
Lead, Total® ung/L EPA 239.2, 3020, 7421 20 80-120
Lead, Total® ng/L EPA 200.7, 3005, 3010, 6010 20 80-120
Lead, Solid® mg/kg EPA 3050, 6010, .20 80-120
Lead, Solid® mg/kg EPA 3050, 7421 20 80-120
Magnesium, Total mg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Magnesium, Solid mg/kg EPA 3050, 6010 20 80-120
Manganese, Total mg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Manganese, Solid mg/kg EPA 3050, 6010 20 80-120
Mercury, Total® pg/L EPA 245.1, 7470 20 80-120
Mercury, Solid® mg/kg EPA 7471 20 80-120
Molybdenum, Total ug/L " EPA 200.7, 3005, 3010, 6010 20 80-120
Molybdenum, Solid mg/kg EPA 3050, 6010 20 80-120
Nickel, Total® png/L EPA 200.7, 3005, 3010, 6010 20 80-120
Nickel, Solid® mg/kg EPA 3050, 6010 20 80-120
Potassium, Total mg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Potassium, Solid mg/kg EPA 3050, 6010 20 80-120



QAP-5
Section No. _§_
Date 10/01/94

Page 6 of 97
Table 5-2. Summary of Precision and Accuracy Critera for Inorganics Analysis,
Metals Analysis, and Oil and Grease, TRPH, and TOX Analyses
(Continued, Page 3 of 7)
Method Crterion *
Accuracy

Precision (Percent
Parameter Units Reference (Max RPD) Recovery)
Selenium, Total® ug/L EPA 200.7, 3005, 3010, 6010 20 80-120
Selenium, Total® ug/L EPA 270.2, 3020, 7740 20 80-120
Selenium, Solid® mg/kg EPA 3050, 7740 20 80-120
Selenium, Solid® mg/kg EPA 3050, 6010 20 80-120
Silicon, Total pg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Silicon, Solid mg/kg EPA 3050, 6010 20 80-120
Silver, Total? ug/L EPA 272.2 20 54-125
Silver, Total>! ung/L EPA 200.7, 3005, 3010, 6010 20 54-125
Silver, Solid®¢ mg/kg EPA 3050, 6010 20 54-125
Sodium, Total mg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Sodium, Solid mg/kg EPA 3050, 6010 20 80-120
Strontium, Total pg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Strontium, Solid mg/kg EPA 3050, 6010 20 80-120
Thallium, Total® ug/L - EPA 279.2, 3020, 7841 20 80-120
Thallium, Total® ug/L - EPA 200.7, 3005, 3010, 6010 20 80-120
Thallium, Solid® mg/kg EPA 3050, 6010 20 80-120
Thallium, Solid® mg/kg EPA 3050, 7841 20 80-120
Titanium, Total pg/L EPA 200.7, 3005, 3010, 6010 20 - 80-120
Titanium, Solid mg/kg EPA 3050, 6010 20 80-120
Tin, Total® rg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Tin, Solid® mg/kg EPA 3050, 6010 20 80-120
Vanadium, Total® pg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Vanadium, Solid® mg/kg EPA 3050, 6010 20 80-120
Zinc, Total® pg/L EPA 200.7, 3005, 3010, 6010 20 80-120
Zinc, Solid® mg/kg EPA 3050, 6010 20 80-120

-.'r- -' o - -
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Table 5-2. Summary of Precision and Accuracy Criteria for Inorganics Analysis, Metals Analysis,
and Oil and Grease, TRPH, and TOX Analyses (Continued, Page 4 of 7)

Method Criterion *

Accuracy

: ) Precision (Percent
Parameter Units Reference (Max RPD) Recovery)
Acidity, Total mg/L-CaCO, EPA 30s5.1 20 80-120
Alkalinity, Total mg/L-CaCO, EPA 310.1 20 80-120
BOD, 5-day mg/L EPA 405.1 20 80-120
c¢BOD mg/L EPA 405.1 20 80-120
Bromide mg/L EPA 320.1, 20 80-120

EPA 300, 9056

BTU Cal/lb ASTM D-240 N/A N/A
Carbon, Total mg/L EPA 415.2, 9060 20 80-120
Carbon, TOC mg/L EPA 415.2, 9060 20 80-120
Carbon, TOC, Solid mg/kg EPA 9060 (Mod) 20 80-120
Carbon, Percent Content % Organic Walkley Black N/A N/A
COoD mg/L EPA 410.4 20 80-120
Chloride mg/L - EPA325.3, 9252, SM 407C 20 80-120
Chloride mg/L .- EPA 300, 9056 20 80-120
Chlorine, Percent % Chlorine ASTM D-808 N/A N/A
Chlorine, Total mg/L EPA 330.5 20 80-120
Residual
Chromium (+6) mg/L EPA 7196 20 80-120
Chromium (+6), Solid mg/kg EPA 3060, 7196 20 80-120
Color Color Units EPA 110.2 N/A N/A
Corrosivity mm/yr EPA 9040, 1110 N/A N/A
Cyanide® mg/L EPA 335.2, 9010 20 80-120
Cyanide, Solid® mg/kg ~ EPA 9010 (Mod) 20 80-120
Cyanide, Ammenable® mg/L EPA 335.1 20 80-120
Dissolved Oxygen mg/L EPA 360.1 20 N/A
Fluonde mg/L EPA 340.2 20 80-120

Fluoride mg/L EPA 300, 5056 20 80-120
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Table 5-2. Summary of Precision and Accuracy Criteria for Inorganics Analysis, Metals Analysis,
and Oil and Grease, TRPH, and TOX Analyses (Continued, Page 5 of 7)

O—

]

bos

Method Criterion * .
Accuracy
Precision (Percent
Parameter Units Reference (Max RPD) Recovery) l
Hardness mg/L-CaCO, EPA 200.7, 130.2 20 80-120 l
Ignitability C EPA 1010 N/A N/A
MBAS (foaming ageats) mg/L EPA 425.1 20 80-120 l
Nitrogen, NO, mg/L-as N EPA 353.2 20 80-120
+ NOJ ’ -
Nitrogen, NO, mg/kg-as N EPA 353.2 (Mod) 20 80-120
+ NO, .
Nitrogen, NO,* mg/L-as N EPA.300, 9056 20 80-120 l
Nitrogen, NO;° mg/L-as N EPA 353.2 20 80-120 .
Nitrogen, NO, mg/L-as N EPA 300, 9056 20 80-120 I
Nitrogen, NO, mg/L-as-N EPA 353.2 20 80-120
Nitrogen, NH, mg/L-as N EPA 350.3 20 80-120
+ NH, - l
Nitrogen, TKN mg/L-as N ".. EPA351.4 20 80-120
Nitrogen, TKN, Solid mg/kg-as N EPA 351.4 20 80-120 I
Odor, 25°C Thrsh No EPA 140.1 N/A N/A
Oil and Grease, Grav  mg/L EPA 413.1 20 80-120 l
Oil and Grease, IR mg/L EPA 413.2 20 80-120 -
QOil and Grease, IR, mg/kg EPA 9071 20 80-120 b
Solid l:
¢
Percent Moisture % Wet Weight  EPA 160.3 20 N/A Il
Percent Solids % Dry Weight  EPA 160.3 20 N/A
pH (including solids) Std Units EPA 150.1, 9040 20 N/A l
Phenols mg/L EPA 420.1 20 80-120
Phenols, Solid mg/kg EPA 9065 20 80-120 '
Phosphorus, Total mg/L-as P EPA 365.2 20 80-120
Phosphorus, Ortho mg/L-as P EPA 300, 9056 20 80-120 l
Phosphorus, Ortho mg/L-as P EPA 365.2 20 80-120
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Table 5-2. Summary of Precision and Accuracy Criteria for Inorganics Analysis, Metals Analysis,
and Oil and Grease, TRPH, and TOX Analyses (Continued, Page 6 of 7)

Method Criterion *

Accuracy

Precision (Percent
Parameter Units Reference (Max RPD) Recovery)
Residue, Settleable mg/L EPA 160.5 20 N/A
Residue, Susp. (TSS) mg/L EPA 160.2 20 N/A
Residue, Diss., Total mg/L EPA 160.1 20 N/A
(TDS) 105°C
Residue, Total (TS) mg/L EPA 160.3 20 N/A
Residue, Volatile mg/L EPA 160.4 20 N/A
Petroleum mg/L EPA 418.1 20 80-120
hydrocarbons (TRPH)
Petroleum mg/kg EPA 9071/418.1 20 80-120
hydrocarbons, Solid
Silica mg/L EPA 200.7 20 80-120
Specific Cond. pmhos/cm  ~ EPA 120.1 20 N/A
Sulfate mg/L EPA 300, 9056 20 80-120
Sulfate mg/L EPA 375.4, 9038 20 80-120
Sulfide® mg/L EPA 376.2, 9030 20 80-120
Sulfide, Solid® mg/kg EPA 9030 20 80-120
Sulfite mg/L EPA 377.1 20 80-120
Sulfur, Percent % Sulfur ASTM D-129 N/A N/A
Temperature i & SM 2550 B N/A N/A
TOX ug/L-Cl EPA 9020A 20 80-120
TOX, Solid mg/kg EPA 9020A 20 80-120
Turbidity NTU EPA 180.1 20 N/A
TELP - EPA 1311 N/A N/A
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Table 5-2. Summary of Precision and Accuracy Criteria for Inorganics Analysis, Metals Analysis,
and Oil and Grease, TRPH, and TOX Analyses (Continued, Page 7 of 7)

- id

[

Note: CLP = EPA Contract Laboratory Program.
N/A = pot applicable.
SOW = statement of work. i
TCLP = toxicity characteristics leaching procedure.
TOX = total organic halides.
TRPH = total recoverable petroleum hydrocarbons.

References:

ASTM D2974--American Society for Testing and Materials Designation: D2974-87, July 1987.
EPA 100-400--Methods for Chemical Analyses of Water and Waste. EPA 600/4-79-20-—-Revised

March 1983.
EPA 1310-9073—Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition (Method 9073, draft a
1989: oil and grease methods exclude 7.8 and 7.10). i
SM 4500-N--Standard Methods for the Examination of Water and Wastewater, 17th Edition, 1989. =

* All precision and accuracy criteria is referenced from EPA CLP SOW 3/90.

®* Appendix IX compounds.

¢ NO, (as N) by EPA 353.2 is calculation of (NO, + NO,) - (NO,); also, method criteria do not
apply.

4 The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

Source: ESE.




QAP-5

Section No. _5_
Date 10/01/94
Page 11 of 97

. Table 5-3. Reporting Limit Data for Metals, Inorganics, Oil and Grease, TRPH, and TOX Analyses

Reporting Limit

Aqueous* Solid®
Parameter Reference (ng/L) (mg/kg)
Alumirum EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
Antimony EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
Antimony EPA 204.2, 3020, 3050, 7041 10 1.0
Arsenic | EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
Arsenic EPA 206.2, 3020, 3050, 7060 10 1.0
Barium EPA 200.7, 3005, 3010, 3050, 6010 10 1.0
Beryllium EPA 200.7, 3005, 3010, 3050, 6010 5.0 0.5
Cadmium EPA 200.7, 3005, 3010, 3050, 6010 5.0 0.5
Cadmium EPA 213.2, 3020, 3'050, 7131 0.2 0.02
Calcium EPA 200.7, 3005, 3010, 3050, 6010 500 50
Chromium EPA 200.7, 3005, 3010, 3050, 6010 10 1.0
Cobalt EPA 200.7, 3005, 3010, 3050, 6010 10 1.0
Copper EPA 200.7_, 3005, 3010, 3050, 6010 10 1.0
Iron EPA 200:‘7'.,_ 3005, 3010, 3050, 6010 100 10
Lead EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
Lead EPA 239.2, 3020, 3050, 7421 5.0 0.5
Magnesium . EPA 200.7, 3005, 3010, 3050, 6010 500 50
Manganese EPA 200.7, 3005, 3010, 3050, 6010 10 1.0
Mercury EPA 245.1, 7470, 7471 0.2 0.02

Molybdenum EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
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Table 5-3. ' Reporting Limit Data for Metals, Inorganics, Oil and Grease, TRPH,
and TOX Analyses (Continued, Page 2 of 5)

Reporting Limit

Aqueous* Solid®
Parameter Reference ) (ng/L) (mg/kg)
Nickel EPA 200.7, 3005, 3010, 3050, 6010 20 2.0
Potassium EPA 200.7, 3005, 3010, 3050, 6010 500 - 50
Selenium EPA 200.7, 3005, 3010, 3050, 6010 75 1.5
Selenium EPA 270.2, 7740, 3020, 3050 5.0 0.5
Silicon EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
Silver EPA 200.7, 3005, 3010, 3050, 6010 10 1.0
Silver EPA 272.2 0.5 0.05
Sodium - EPA 200.7, 3005, 3010, 3050, 6010 500 50
Strontium EPA 200.7, 6010, .3005, 3010, 3050 10 1.0
Thallium EPA 200.7, 3005, 3010, 3050, 6010 100 10
_ Thallium EPA 279.2, 3020, 3050, 7841 10 1.0
Tin EPA 200.7, 3005, 3010, 3050, 6010 100 10
Titanium | EPA 200.7, 3005, 3010, 3050, 6010 50 5.0
Vanadium EPA 200;‘-7', 3005, 3010, 3050, 6010 10 1.0
Zinc EPA 200.7, 3005, 3010, 3050, 6010 20 2.0
Parameter (Inorganic) Units Reference Reporting Limit* l‘:
Acidity, Total mg/L-CaCO, EPA 305.1 2.0
Alkalinity, Total mg/L-CaCO, EPA 310.1 5.0 li
BOD, 5-day mg/L EPA 405.1 1.0
c¢BOD mg/L EPA 405.1 1.0 l
Bromide mg/L EPA 320.1, 0.10
EPA 300, 9056 l
BTU Cal/lb ASTM D-240 100
Carbon, Total mg/L EPA 415.2, 9060 1.0 l

Carbon, TOC mg/L EPA 415.2, 9060 1.0
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Table 5-3. Reporting Limit Data for Metals, Inorganics, Oil and Grease, TRPH, and TOX Analyses
(Continued, Page 3 of 5)

ooy

Parameter Units Reference Reporting Limit®
Carbon, TOC, Solid mg/kg EPA 9060 (Mod) 100
Carbon, Percent % Organic Walkley Black 0.1
CoD mg/L EPA 410.4 (Mod) 5.0
Chloride mg/L EPA 325.3, 9252, SM 407C 5.0
Chloride mg/L EPA 300, 9056 0.5
Chlorine, Percent % Chlorine ASTM-D 808 0.1
Chlorine, Total mg/L EPA 330.5 0.05
Residual
Chromium (+6) mg/L EPA 7196 0.05
Chromium (+6) mg/kg EPA 3060, 7196 5.0
Solid
Color Color Units EPA 110.2 N/A
Corrosivity mm/yr EPA 9040, 1110 N/A
Cyanide mg/L 2 .EPA 335.2, 9010 0.005
Cyanide, Solid mg/kg " EPA 9010 (Mod) 0.50
Cyanide, Ammenable mg/L EPA 335.1 - 0.005
Dissolved Oxygen  mg/L EPA 360.1 N/A
Fluoride mg/L EPA 340.2 0.1
Fluoride mg/L EPA 300, 9056 0.5
Hardness mg/L-CaCO, - EPA 200.7, 130.2 5.0
Ignitability c EPA 1010 N/A
MBAS (foaming mg/L EPA 425.1 0.2
agents)
Nitrogen, NO, mg/L-as N EPA 353.2 0.10
+ NO,
Nitrogen, NO, mg/kg-as N EPA 353.2 (Mod) 10
+ NO,
Nitrogen, NO, mg/L-as N EPA 300, 9056 0.01
Nitrogen, NO, mg/L-as N EPA 353.2 0.10
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Table 5-3. Reporting Limit Data for Metals, Inorganics, Oil and Grease, TRPH, and TOX Analyses

(Continued, Page 4 of 5)

Parameter Units Reference Reporting Limit®
Nitrogen, NO, mg/L-as N EPA 300, 9056 0.01
Nitrogen, NO, mg/L-as N EPA 353.2 0.05
Nitrogen, NH; mg/L-as N EPA 350.3 0.1
+ NH,
Nitrogen, TKN mg/L-as N EPA 351.4 0.1
Nitrogen, TKN, Solid mg/kg-as N EPA 351.4 10
QOdor, 25°C Thrsh No EPA 140.1 N/A
Oi1l and Grease, Grav mg/L EPA 413.1 5.0
Oil and Grease, IR mg/L EPA 413.2 1.0
Oil and Grease, IR mg/kg EPA 9071 10
Solid
Percent Moisture % Wet Weight EPA 160.3 N/A
Percent Solids % Dry Weight EPA 160.3 N/A
pH (including solids) Std Units = EPA 150.1, 5040 N/A
Phenols mg/L EPA 420.1 0.05
Phenols, Solid mg/kg EPA 9065 1.0
Phosphorus, Total mg/L-as P EPA 365.2 0.05
Phosphorus, Ortho mg/L-as P EPA 365.2 0.05
Phosphorus, Ortho mg/L-as P EPA 300, 9056 0.05
Residue, Settleable mg/L EPA 160.5 0.1
Residue, Susp. (TSS) mg/L EPA 160.2 1.0
Residue, Diss., Total mg/L EPA 160.1 1.0
(TDS) 105°C
Residue, Total (TS) mg/L EPA 160.3 1.0
Residue, Total Volatile mg/L EPA 160.4 1.0
Petroleum mg/L EPA 418.1 1.0

Hydrocarbons (TRPH)

.
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Table 5-3. Reporting Limit Data for Metals, Inorganics, Oil and Grease, TRPH, and TOX Analyses
(Continued, Page 5 of 5) .

Parameter Units Reference Reporting Limit®
Petroleum Hydrocarbons, mg/kg EPA 9071/418.1° 10
Solid '
Silica mg/L EPA 200.7 2.0
Specific Cond. pmho/cm EPA 120.1 10
Sulfate mg/L EPA 300, 9056 0.5
Sulfate EPA 375.4, 9038 5.0
Sulfide mg/L EPA 376.2, 9030 0.2
Sulfide, Solid mg/kg EPA 9030 5.0
Sulfite mg/L EPA 377.1 _ 2.0
Sulfur, Percent % Sulfur ASTM D-129 0.1
Temperature °C EPA 170.1 N/A
TOX png/L-Cl EPA 9020A 5.0
TOX, Solid mg/kg EPA 5020A 10
Turbidity NTU - EPA 180.1 0.1
Note: ug/L = micrograms per liter.

mg/kg = milligrams per kilogram.
mg/L = milligrams per liter.
NTU = nephelometric turbidity unit.
pumho/cm = microhms per centimeter.

I

* Based on ESE’s instrument detection limit (IDL) studies unless indicated differently. The EPA
Contract Laboratory Program (CLP) SOW 3/90 requirements are followed when the IDL studies are
conducted.

* Based on aqueous IDL studies times a factor of 0.1 to take into account sample weight and final
volume of digestate, unless indicated differently. _

¢ Based on the lowest standard that ESE routinely uses. For solids, the reporting limits are adjusted
for sample weight and final volume.

Source: ESE.
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Table 5-4. Analytes, Precision, and Accuracy Data For Volatile Organics, EPA 502.2

Agqueous®
Precision Accuracy
(RPD) (% Recovery)

Parameter

Chloroform* 33 77-143

Bromodichloromethane* 33 79-137

Dibromochloromethane® 33 23-125

Bromoform* 33 43-106

THMs, total“® 33 62-128

Reference: EPA Method 502.2 - Volatile Halogenated Compounds in Water by Purge and Trap

Gas Chromatography, USEPA, (Revision 2.0) 1989.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

Source: ESE.
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Table 5-5. Reporting Limit Data For Volatile Organics, EPA 502.2
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Reporting Limits

Aqueous
Parameter (ug/L)
Chloroform® 1.0
Bromodichloromethane* 1.0
Dibromochloromethane* 1.0
Bromoform* 1.0
THMs, total* 4.0

* Matrix spike and QC check sample compound.

Source: ESE.
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Table 5-6. Analytes, Precision, and Accuracy Data For EDB and DBCP, EPA 504

Aqueous®
Precision Accuracy
(RPD) (%Recovery)
1,2-Dibromoethane 20 60-140
(EDB)*¢
DBCP (nemagon)™* 30 60-140
Reference: EPA Method 504- 1,2-Dibromoethane (EDB) and 1,2-Dibromo-3—chloropropane in

Water by Microextraction and Gas Chromatography, Methods for the Determination
of Organic Compounds in Drinking Water Supplement I, USEPA, July 1990.

* Matrix spike and QC check sample compound.
* Accuracy and precision criteria based on method criteria, unless otherwise noted.
¢ Appendix IX compounds.

Source: ESE.
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-Table 5-7. Reporting Limit Data for EDB and DBCP, EPA 504
Reporting Limits
Aqueous
Parameter (ng/L)
1,2-Dibromoethane (EDB)*¢ 0.05
0.10

* Matrix spike and QC check sample compound.
¢ Appendix IX compounds.

Source: ESE.
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Table 5-8. Analytes, Precision, and Accuracy Data For Organohalide Pesticides and Aroclors, EPA

505
Aqueous *®
) Precision Accuracy
Parameter (RPD) (%Recovery)
Hexachlorobenzene* 19 64-144
22 38-108

Hexachlorocyclopentadiene*

Reference: EPA Method 505 - Analysis of Organohalide Pesticides and Commercial Polychlorinated
Biphenyl (PCB) Products in Water by Microextraction and Gas Chromatography,

Methods for the Determination of Organic Compounds in Drinking Water Supplement I,
USEPA, July 1990.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

Source: ESE.
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Table 5-9. Reporting Limits Data for Organohalide Pesticides and Aroclors, EPA 505

Reporting Limits

Aqueous
Parameter (ng/L)
Hexachlorobenzene® 0.20
0.20

Hexachlorocyclopentadiene*

* Matrix spike and QC check sample compound.

Source: ESE.
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Table 5-10. Analytes, Precision, and Accuracy Data For Phthalate and Adipate Esters, EPA 506

Precision Accuracy
Parameter ' (RPD) (% Recovery)
Dimetl';ylphthalate 66 . 25-121
Diethyl phthalate 68 23-119
Di-N-butyl phthalate 66 23-113
Butylbenzyl phthalate 63 26-116
bis (2-Ethylhexyl) adipate* 78 15-123
bis (2-Ethylhexyl) phthalate* 78 15-130
Di-N-octyl phthalate® _ 78 15-131

Reference: EPA Method 506 - Determination of Phthalate and Adipate Esters in Drinking Water by
Liquid-Liquid Extraction and Gas Chromatography with Photoionization Detection,

Methods for the Determination of Organic Compounds in Drinking Water Supplement I,

USEPA, July 1990.

* Matrix épike and QC check sample compound.
® Accuracy and precision based on method criteria, unless otherwise noted.
¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s

analytical experience performing the analyses.

Source: ESE.
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Table 5-11.  Reporting Limits Data For Phthalate and Adipate Esters, EPA 506

Reporting Limits

Aqueous

Parameter (ng/L)
Dimeth'ylphthalate 5.0
Diethyl phthalate 5.0
Di-N-butyl phthalate 5.0
Butylbenzyl phthalate 5.0
bis (2-Ethylhexyl) adipate* 5.0
bis (2-Ethylhexyl) phthalate* 5.0

10

Di-N-octyl phthalate

* Matrix spike and QC check sample compound.

Source: ESE.
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Table 5-12. Analytes, Precision, and Accuracy Data For Nitrogen and Phosphorous Containing
Pesticides, EPA 507 : '
Aqueous® )
Precision Accuracy
Parameter (RPD) (% Recovery)
Alachlor* 34 62-128 l
Atrazine™* 26 70-130 v
Bromacil 30 64-118 ) l
Butachlor* 12 80-112 .
Butylate 65 34-160
Cyanazine®! 30 70-130 ' :
Diazinon 18 92-138

Dyfonate®f 20 80-120

EPTC 32 58-112 l

Malathion®f 20 80-120
Metolachlor™© 30 70-130
Metribuzin** - 30 70-130
Phorate™ ﬂ 20 80-120
Propazine 26  68-116
Simazine* 21 79-121 g
Terbufos 12 85-109 ‘j
Trifluralin®* 30 50-150
2-NMX¢ N/A 52-115
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Table 5-12. Analytes, Precision, and Accuracy Data For Nitrogen and Phosphorous Containing
Pesticides, EPA 507 (Continued, Page 2 of 2)

Aqueous®
Precision Accuracy
Parameter (RPD) (% Recovery)

Reference: EPA Method 507 - Determination of Nitrogen- and Phosphorous-containing Pesticides in
Water by Gas Chromatography with a Nitrogen-Phosphorous Detector, Methods for the

Determination of Organic Compounds in Drinking Water Supplement [, USEPA, July
1990.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

' Compound not listed in method.

¢ Surrogate compound.

Source: ESE.
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Table 5-13. Reporting Limit Data for Nitrogen and Phosphorus Containing Pesticides, EPA 507

Reporting Limits

Parameter A(Z‘:/i‘)‘s
Alachlor* 0.5
Alraziné‘ 0.5
Bromacil® 2.5
Butachlor*® 3.8
Butylate 1.5
Cyanazine' 1.0
Diazinon 25
Dyfonate’ 0.5
EPTC 2.5
Malathion' 0.5
Metolachlor* 7.5
Metribuzin®* 1.5
Phorate' 0.5
Propazine® 1.3
Simazine** 0.75
Terbufos 5.0
Trifluralin’ 0.5

.
- : ‘
. ‘ “

* Matrix spike and QC check sample compound.
! Compound not listed in method.

% Estimated detection limits listed in EPA Method 507, times ten.

Source: ESE.
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Table 5-14. Analytes, Precision, and Accuracy Data For Chlorinated Pesticides, EPA 508

Aqueous®
Precision Accuracy
(RPD) (% Recovery)

Parameter

BHC,A 33 62122
BHC,G (Lindane)* 33 60-118
Heptachlor* 36 63-133
Endosulfan I 30 61-113
Dieldrin* 30 61-113
Endrin® 30 62-114
DDD 18 88-126
DDT* 45 62-162
Methoxychlor* 39 64-146
BHC,B 39 64-146
BHC,D 33 58-114
Aldrin® 33 58-114
Heptachlor epoxide* " 30 61-113
Hexachlorobenzene® 66 34-164
Chlordane, G 36 63-135
Chlordane, A 36 63-135
DDE 36 63-135
Endosulfan II 33 62-122
Endrin aldehyde 27 64-112
Endosulfan sulfate 45 56-148
Endrin ketonesf 30 50-150
Propachlor* 21 75-131
Trfluralin®® 30 70-130
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Table 5-14. Analytes, Precision, and Accuracy Data For Chlorinated Pesticides, EPA 508
(Continued, Page 2 of 2)

Agqueous®
Precision Accuracy
(RPD) (% Recovery)
Toxaphene 20 80-120
Chlordane, Technical 20 80-120
TCXe* | N/A 52-127
DCBe* - N/A 47-148
Aroclor 1016 30 70-130
Aroclor 1254 30 70-130

Aroclor 1260 30 70-130

Reference: EPA Method 508 - Determination of Chlorinated Pesticides in Water by Gas
Chromatography with an Electron Capture Detector, Methods for the Determination of

Organic Compounds in Drinking Water, USEPA, (Revision 3.0), 1989.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

° Compound analysis available upon request.

! Compound not listed in the method.

* Surrogate compound.

Sourqe: ESE.
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Table 5-15. Reporting Limit Data For Chlorinated Pesticides, EPA 508

LS aate

W ephal)

oy

(e

o Wend
- -

Reporting Limits

Aqueous
Parameter (ng/L)
BHC,A 0.05
BHC,G (Lindane)* 0.05
Heptachlor* ‘ 0.05
Endosulfan I 0.05
Dieldrin* 0.10
Endrin* 0.10
DDD 0.10
DDT 0.10
Methoxychlor* 0.50
BHC,B 0.05
BHC,D 0.05
Aldrin* 0.05
Heptachlor epoxide® 0.05
Héxachlorobenz,ene' 0.05
Chlordane, G 0.50
Chlordane, A 0.50
DDE 0.10
Endosulfan IT 0.10
Endrin aldehyde 0.10
Endosulfan sulfate 0.10
Endrin ketone 0.10
Propachlor* 0.10
Toxaphene 1.0
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Table 5-15. Reporting Limit Data For Chlorinated Pesticides, EPA 508 (Continued, Page 2 of 2)

Reporting Limits
Aqueous

I ¢

Parameter (ng/L) l
X
k

Chlordane, Technical 1.0
Trifluralin® 0.50
Aroclor 1016 0.50
Aroclor 1254 0.50

Aroclor 1260 0.50

* Matrix spike and QC check sample compound.
¢ Compound analysis available upon request.

Source: ESE.
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Table 5-16. Analytes, Precision, and Accuracy Data For Screening of Polychlorinated Biphenyls,
EPA S08A
Aqueous®
Precision Accuracy
(RPD) . (% Recovery)
Parameter
PCBs, as Decachlorobiphenyl 10 80-120
Reference: Screening For Polychlorinated Biphenyls By Perchlornation and Gas

Chromatography, Methods for the Determination of Organic Compounds in Drinking
Water, USEPA, (Revision 3.0), 1989.

* Accuracy and precision based on method criteria, unless otherwise noted.

Source: ESE.
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Table 5-17. Reporting Limit Data For Screening of Polychlorinated Biphenyls, EPA 508A

Reporting Limits

Aqueous
Parameter (ng/L)
PCBs, as Decachlorobiphenyl 0.1

Source: ESE.
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Table 5-18. Analytes, Precision, and Accuracy Data For Chlorinated Herbicides, EPA 515.1

Agueous®
Precision Accuracy

Parameter (RPD) (%Recovery)
2,4-D* ' 63 4'8—214
2,4,5-TP/Silvex +der.* 69 42-226
Dalapon*~® 60 30-170
Picloram* 52 44-138
Dinoseb*¢ 72 20-130
Dicamba (banvel)* 72 38-232
Pentachloropﬁenol‘ 12 36-224
2,4,5-T 42 68-166
DCAA= N/A 30-115
2,4-DB 30 48-126
Dichlorprop® 30 46-168
MCPP==f - 30 50-150
MCPA=f 30 . 50-150
Reference: EPA Method 515.1 - Determination of Chlorinated Acids in Water by Gas

Chromatography with an Electron Capture Detector, Methods for the Determination

of Organic Compounds in Drinking Water, USEPA, (Revision 3.0), 1989.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according the ESE
Peoria’s analytical experience performing the analyses.

* Compound analysis available upon request.

! Compound not listed in the method.

¢ Surrogate compound.

Source: ESE.
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Table 5-19. Reporting Limit Data For Chlorinated Herbicides, EPA 515.1

Reporting Limits

Aqueous

Parameter (ng/L)
2,4-D | 2.0
2,4,5-TP/Silvex +der. 1.0
Dalapon 2.0
Picloram 2.0
Dinoseb 2.0
Dicamba (banvel) 1.0
Pentachlorophenol 2.0
2,4-DB 1.0
2,4,5-T 2.0
Dichlorprop 2.0
MCPP=f 200
MCPA*f 200

* Matrix spike and QC check sample compound.
* Compound analysis available upon request.
! Compound not listed in method.

Source: ESE.
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Table 5-20. Analytes, Precision, and Accuracy Data for Volatile Organic Compounds, EPA 524.2

. |

I - P s |

Aqueous®
Precision Accuracy
Parameter (RPD) (% Recovery)
l,l-Di;:hloroethane 30 80-120
1,2-Dichloroethane* 30 80-120
1,1-Dichloroethene* 30 80-120
cis-1,2-Dichloroethene* 30 80-120
trans-1,2-Dichloroethene* 30 80-120
1,2-Dichloropropane* 30 80-120
1,3-Dichloropropane 30 80-120
2,2-Dichloropropane 30 80-120
1,1-Dichloropropene 30 80-120
Ethylbenzene* 30 80-120
Hexachlorobutadiene 30 80-120
Isopropylbenzene 30 80-120
cis-1,3-Dichloropropene 30 80-120
trans-1,3-Dichloropropene 30 80-120
Naphthalene 30 80-120
Methylene chloride® 30 80-120
Styrene* 30 80-120
1,1,1,2-Tetrachloroethane 30 80-120
1,1,2,2-Tetrachloroethane 30 80-120
Tetrachloroethene* 30 80-120
Toluene* 30 80-120
1,2,3-Trnchlorobenzene 30 80-120
1,2,4-Trichlorobenzene* 30 80-120



QAP-5

Section No. _5_
Date 10/01/94
Page 36 of 97

Table 5-20. Analytes, Precision, and Accuracy Data for Volatile Organic Compounds, EPA 524.2
(Continued, Page 2 of 3)

Aqueous®
Precision Accuracy
Parameter (RPD) (% Recovery)
Benzene* 30 80-120
Bromobenzene 30 80-120
Bromochloromethane 30 80-120
Bromodichloromethane 36 80-120
Bromoform 30 80-120
Bromomethane 30 80-120
n-Butylbenzene 30 80-120
sec-Butylbenzene 30 80-120
tert-Butylbenzene 30 80-120
Carbon tetrachloride* 30 80-120
Chlorobenzene* 30 80-120
Chloroform 30 80-120
Chloromethane 30 80-120
ébloroethane 30 80-120
2-Chlorotoluene 30 80-120
4-Chlorotoluene 30 80-120
Dibromochloromethane 30 80-120
4-Isopropyltoluene 30 80-120
n-Propylbenzene 30 80-120
1,2-Dibromo-3-chloropropane 30 80-120
1,2-Dibromoethane 30 80-120
Dibromomethane 30 80-120
1,2-Dichlorobenzene* 30 80-120
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Table 5-20. Analytes, Precision, and Accuracy Data for Volatile Organic Compounds, EPA 524.2
(Continued, Page 3 of 3)
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Aqueous®
Precision Accuracy

Parameter (RPD) (% Recovery)
1,3-Dichlorobenzene 30 80-120
1,4-Dichlorobenzene* 30 80-120
Dichlorodifluoromethane 30 80-120
1,1,1-Trchloroethane® 30 80-120
1,1,2-Trichloroethane* 30 80-120
Trichloroethene* 30 80-120
Trichlorofluoromethane 30 80-120
1,2,3-Trichloropropane 30 80-120
1,2,4-Trimethylbenzene 30 80-120
1,3,5-Trimethylbenzene 30 80-120
Vinyl chloride* 30 80-120
Xylenes, total* 30 80-120
Dichlorobenzene-D4<* N/A 50-150
4-Bromofluorobenzene™* N/A 50-150
Reference: EPA Method 524.2 - Measurement of Purgeable Organic Compounds in Water by

Capillary Column Gas Chromatography/Mass Spectrometry, Methods for the

Determination of Organic Compounds in Drinking Water, USEPA, (Revision 3.0),
1989.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

t Surrogate compound.

Source: ESE.
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Table 5-21. Reporting Limit Data for Volatile Organic Compounds, EPA 524.2

Parameter

Reporting Limits

Aqueous

(ng/L)

1,1 -Di;:hloroethane
1,2-Dichloroethane*
1,1-Dichloroethene*
cis-1,2-Dichloroethene*
trans-1,2-Dichloroethene*
1,2-Dichloropropane*
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
Ethylbenzene*
Hexachlorobutadiene
Isopropylbenzene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Naphthalene

Methylene chloride*

" Styrene®
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene*
Toluene®
1,2,3-Trichlorobenzene

1,2,4-Tnchlorobenzene®

1.0

0.5

0.5

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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Table 5-21. Reporting Limit Data for Volatile Organic Compounds, EPA 524.2
(Continued, Page 2 of 3)

[
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__Reporting Limits

Aqueous
Parameter (ug/L)
Benzene* 0.5'
Bromobenzene 1.0
Bromochloromethane 1.0
Bromodichloromethane i.O
Bromoform 1.0
Bromomethane 2.0
n-Butylbenzene 1.0
sec-Butylbenzene 1.0
tert-Butylbenzene 1.0
Carbon tetrachloride* 0.5
Chlorobenzene* 1.0
Chloroform 1.0
Chloromethane 2.0
Chloroethane 2.0
2-Chlorotoluene 1.0
4-Chlorotoluene 1.0
Dibromochloromethane 1.0
4-Isopropyltoluene 1.0
n-Prop);lbenzzne 1.0
1,2-Dibromo-3—chloropropane 0.5
1,2-Dibromoethane 0.5
Dibromomethane 1.0
1,2-Dichlorobenzene? 1.0
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Table 5-21. Reporting Limit Data for Volatile Organic Compounds, EPA 524.2
(Continued, Page 3 of 3)
Reporting Limits
Aqueous

Parameter (»g/L)
1,3-Dichlorobenzene 1.0
1,4-Dichlorobenzene* 0.5
Dichlorodiﬂﬁoromethane 2.0
1,1,1-Trichloroethane* 0.5
1,1,2-Trichloroethane* 1.0
Trichloroethene* 1.0
Trichlorofluoromethane 1.0
1,2,3-Trichloropropane 1.0
1,2,4-Trimethylbenzene 1.0
1,3,5-Trimethylbenzene 1.0
Vinyl chloride 0.5

1.0

Xylenes, total

* Matrix-spike and QC check sample compound.

Source: ESE.
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Table 5-22. Analytes, Precision, and Accuracy Data For N-Methylcarbamoxyloximes and
N-Methyl Carbamates, EPA 531.1

Aqueous®
Precision Accuracy
Parameter (RPD) (%Recovery)
Aldicarb** | 9 56-121
Aldicarb sulfone** 12 68-120
Aldicarf) sul féxide“ 15 59-131
Carbaryl (Sevin)* 18 80-114
Carbofuran** 15 68-119
3-Hydroxycarbofuran® 12 : 90-114
Methomyl* 12 92-118
Oxamyl* 12 88-112
Methiocarb® 30 96-l'OS
Propoxurs*f 30 70-130

Reference: EPA Method 531.1 - Measurement of n-Methylcarbamoxyloximes and n-
Methylcarbamates in Water by Direct Aqueous Injection HPLC with Post Column

Derivatization, Methods for the Determination of Organic Compounds in Drinking
Water, USEPA, (Revision 3.0), 1989.

* Matrix spike and QC check sample compound.

® Accuracy and precision criteria based on method, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

 Compound not listed in the method.

Source: ESE.
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Table 5-23. Reporting Limit Data for N-Methyl Carbamoxyloximes and N-Methyl Carbamates,

EPA 531.1
Reporting Limits
Aqueous
Parameter (ng/L)
Aldicarb* 3.0
Aldicarb stlfone® 2.0 e
Aldicarb sulfoxide* 4.0
Carbaryl (Sevin)* 10
Carbofuran* 40
3-Hydroxycarbofuran® 10
Methomyl* 10 -
Oxamyl* | 10
Methiocarb® 10
Propoxur*f 10

* Matrix spike and QC check sample compound.
° Compound analysis available upon request.
! Compound not listed in the method.

Source: ESE.
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Table 5-24. Analyte, Precision, and Accuracy Data For Glyphosate, EPA 547
Agueous®
Precision Accuracy
Parameter (RPD) (% Recovery)
Glyphosate 30 70-130

Reference: -  Determination of Glyphosate in Drinking Water by Direct Aqueous-Injection HPLC,
. Post Column Derivatization, and Fluorescence Detection, Methods for the

Determination of Organic Compounds in Drinking Water Supplement 1, USEPA, July
1990.

® Accuracy and precision based on method criteria, unless otherwise noted.

Source: ESE.
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Table 5-25. Reporting Limit Data For Glyphosate, EPA 547

Reporting Limit

Aqueous
Parameter (ng/L)

Glyphosate 6.0

Source: ESE.
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Table 5-26. Analyte, Precision, and Accuracy Data For Diquat, EPA 549
Aqueous®
Precision Accuracy
Parameter (RPD) (% Recovery)
Diquat 30 70-130
Reference: -  Determination of Diquat and Paraquat in Drinking Water by Liquid-Solid Extraction

and HPLC with Ultraviolet Detection, Methods for the Determination of Organic
Compounds in Drinking Water Supplement I, USEPA, July 1990.

® Accuracy and precision based on method criteria, unless otherwise noted.

Source: ESE.
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Table 5-27. Reporting Limit Data For Diquat, EPA 549 .

Reporting Limit

. Aqueous
Parameter (ug/L)
Diquat' 0.4
Source: ESE.
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Table 5-28. Analytes, Precision, and Accuracy Data For Polycyclic Aromatic Hydrocarbons, EPA

550
Aqueous®
Precision Accuracy
Parameter (RPD) (% Recovery)
Naphthalene N 33 50-1 10
Acenaphthylene 22 64-110
Acenaphthenev 30 60-110
Fluorene 26 62-110
Phenanthrene 43 39-110
Anthracene 13 51-110
Fluoranthene 88 ‘ 54-126
Pyrene 20 70-110
Benzo(a)anthracene 32 34-118
Chrysene 13 70-118
Benzo(b)flouranthene . 32 32-143
Benzo(k)flouranthene - . 23 66-110
Benzo(a)pyrene* 64 . 46-110
Dibenzo(a,h)anthracene 18 52-110
Benzo(g,h,i)perylene 25 42-120
Indeno(1,2,3-cd)pyrene 12 48-110
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Table 5-28. Analytes, Precision, and Accuracy Data For Polycyclic Aromatic Hydrocarbons, EPA
550 (Continued, Page 2 of 2)
Agueous®
Precision Accuracy
Parameter (RPD) (% Recovery)
Triphenylene* N/A 48-140
Reference: EPA Method 550 - Determination of Polycyclic Aromatic Hydrocarbons in Drinking

Water by Liquid-Liquid Extraction and HPLC with Coupled Ultraviolet and

Fluorescence Detection, Methods for the Determination of Organic Compounds in
Drinking Water Supplement I, USEPA, July 1990.

* Matrix spike and QC check sample compound.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

¢ Surrogate compound.

Source: ESE.
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Table 5-29. Reporting Limit Data For Polycyclic Aromatic Hydrocarbons, EPA 550

Reporting Limits

Aqueous
(ng/L)

Parameter
Naphtk'xalene 5.0
Acenaphthylene 5.0
Acenaphthene 5.0
Fluorene 5.0
Phenanthrene 0.05
Anthracene 0.05
E luo:;anthene 0.05
Pyrene 0.05
Benzo(a)anthracene 0.05
Chrysene 0.05
Benzo(b)flouranthene 0.05
Benzo(k)flouranthene ol 0.05
Benzo(a)pyrene* 0.05
Dibenzo(a,h)anthracene 0.05
Benzo(g,h,i)perylene 0.05
Indeno(1,2,3-cd)pyrene 0.05

* Matrix spike and QC check sample compound.

Source: ESE.
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Table 5-30. Analytes, Precision, and Accuracy Data For Purgeable Halocarbons, EPA 601 and SW

5030/8010 ¥
|
Agqueous® Solid®
Precision Accuracy Precision Accuracy .
Parameter (RPD) (% Recovery) (RPD) (%Recovery)
Bromodichloromethane® 20 42-172 30 42-172 l
Bromoform? 20 13-159 30 13-159 l
Bromomethane®! 20 15-144 30 15-144
drmn tetrachloride? 20 43-143 30 43-143 .
Chlorobenzene™=¢ 24 71-123 50 38-150 5
Chloroethane? 20 46-137 30 46-137 l‘
2-Chloroethylvinyl ether® 20 _ 14-186 30 14-186 l
Chloroform? 20 49-133 30 49-133 )
Chloromethane* 20 15-190 30 15-190 '
Dibromochloromethane®¢ 20 24-190 30 24-190
1,2-Dichlorobenzene* -‘zb 37-154 30 37-154 o '
1,3-Dichlorobenzene® 20 50-141 30 50-141 .
1,4-Dichlorobenzene? 20 -42-143 30 42-143
1,1-Dichloroethane* 20 47-132 . 30 47-132 l
1,2-Dichloroethane® 20 51-147 30 51-147 o
1,1-Dichloroethene®=¢ 38 54-182 30 28-167 &
trans-1,2-Dichloroethene? 20 38-155 30 38-155 .:
1,2-Dichloropropane? 20 44-156 30 44-156
cis-1,3-Dichloropropene 20 22-178 30 22-178
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Table 5-30. Analytes, Precision, and Accuracy Data for Purgeable Halocarbons, EPA 601 and SW
5030/8010 (Continued, Page 2 of 2)

Agqueous® Solid®
Precision Accuracy Precision Accuracy
Parameter (RPD) (% Recovery) (RPD) (%Recovery)
trans-1,3-Dichloropropene 20 22-178 30 22-178
Dichlorodifluoromethane® 20 70-130 30 70-130
Methylene Ehloridc" 20 25-162 30 25-162
1,1,2,2-Tetrachloroethane? 20 8-184 30 8-184
Tetrachloroethene? 20 26-162 30 26-162
1,1,1-Trichloroethane! 20 41-138 30 41-138
1,1,2-Trichloroethane! 20 39-136 30 39-136
Trichloroethene®<¢ 26 71-123 30 35-146
Trichlorofluoromethane? 20 21-156 30 21-156
Vinyl chloride? 20 28-163 30 28-163
Bromochloromethane®* N/A 63-154 N/A 79-115
2-Bromo-1-chloropropane** N/A 64-146 N/A 60-114
1,4-Dichlorobutane®* N/A 68-138 N/A 55-105

Reference: EPA Method SW 8010— Test Methods for Evaluating Solid Wastes, EPA-SW-846,

September 1986.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.
¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

¢ Appendix IX compounds.
¢ Surrogate compound.

Source: ESE.
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Table 5-31. Reporting Limit Data for Purgeable Halocarbons, EPA 601 and SW 5030/8010 '
Reporting Limits '
Aqueous Solid
Parameter (ng/L) (ng/kg) '
Bromodichloromethane? 1.0 1.0 '
Bromoform* 5.0 5.0
Bromomethane* 5.0 5.0
Carbon tetrachloride? 1.0 1.0 '
Chlorobenzene*? 1.0 1.0
Chloroethane? 5.0 5.0 .
2-Chloroethylvinyl ether? 5.0 5.0
Chloroform® 1.0 1.0 ‘
Chloromethane? 5.0 5.0
Dibromochloromethane? _ 1.0 1.0 l
1,2-Dichlorobenzene* 1.0 1.0 '
1,3-Dichlorobenzene? 1.0 1.0
1,4-Dichlorobenzene! 1.0 1.0 l
1,1-Dichloroethane® 1.0 1.0 )
1,2-Dichloroethane? 1.0 1.0 '
1,1-Dichloroethene™ 2.0 2.0 L
trans-1,2-Dichloroethene? 1.0 1.0 l
1,2-Dichloropropane? y 5.0 5.0
cis-1,3-Dichloropropene 1.0 1.0 '
trans-1,3-Dichloropropene 1.0 1.0 ’
Methylene chloride? 2.0 2.0 .
1,1,2,2-Tetrachloroethane® 1.0 1.0
Dichlorodifluoromethane 5.0 5.0 l
1
i
b
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Table 5-31. Reporting Limit Data for Purgeable Halocarbons, EPA 601 and SW 5030/8010
(Continued, Page 2 of 2)

g
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Reporting Limits

Aqueous Solid

Parameter (ng/L) (uglkg)
Tetrachloroethene? 1.0 1.0
1,1, 1-Trichloroethane* : 1.0 " 1.0
1,1,2-Trichloroethane! 1.0 1.0
Trichloroethene* 1.0 1.0
Trichlorofluoromethane? 5.0 5.0

{ Vinyl chloride? 5.0 5.0

wnce

el

oo

* Matrix spike and QC check sample compound.
¢ Appendix IX compounds.

Source: ESE.
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Table 5-32. Analytes, Precision, and Accuracy Data for Purgeable Aromatics, EPA 602 and SW
5030/8020
Aqueous® Solid®
Precision Accuracy Precision Accuracy
Parameter (RPD) (%Recovery) (RPD) (%Recovery)
Benzene**¢ 20 68-129 30 74-130
Chlorobenzene! 20 55-135 30 55-135
1,2-Dichlorobenzene? 20 37-154 30 37-154
1,3-Dichlorobenzene? 20 50-141 30 50-141
1,4-Dichlorobenzene® 20 42-143 30 42-143
Ethylbenzene? 20 32-160 30 32-160
Toluene~4 20 65-125 30 41-153
Xylenes, total 20 80-126 30 74-128
MTBE+ 20 80-120 30 80-120 °
Trifluorotoluenet N/A 53-126 N/A 16-130

Reference: EPA Method SW 8020--Test Methods for Evaluating Solid Wastes, EPA-SW-846,

September 1986.

MTBE = methyl tert-butyl ether.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s

analytical experience performing the analyses.

4 Appendix IX compounds.
f Compound not listed in the method.
¢ Surrogate compound.

Source: ESE.
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Table 5-33. Reporting Limit Data for Purgeable Aromatics, EPA 602 and SW 5030/8020

Reporting Limits

Aqueous Solid
Parameter (ng/L) (nglkg)
Benzene*? 1.0 1.0
Chlorobenzene? 1.0 1.0
1,2-Dichlorobenzene? 1.0 1.0
1,3-Dichlorobenzene? 1.0 1.0
1,4-Dichlorobenzene® 1.0 1.0
Ethylbenzene? 1.0 1.0
Toluen.e"‘ 1.0 1.0
Xylenes, total 1.0 1.0
MTBE' 5.0 5.0

* Matrix spike and QC check sample compound.
¢ Appendix IX compounds.
! Compound not listed in the method.

Source: ESE.
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Table 5-34. Analytes, Precision, and Accuracy Data for Organochlorine Pesticides and PCBs, EPA

608 and SW 3510/3520/3540/3550/8080

Agqueous® Solid®
Precision Accuracy Precision Accuracy
Parameter (RPD) (%Recovery) (RPD) (%Recovery)
Aldrin*~4 30 42-122 50 33-137
BHC,A* 30 37-134 50 37-134
BHC,B¢ 30 17-147 50 17-147
BHC,D* 30 19-140 50 19-140
BHC, G(lindane)**4 30 40-145 50 30-134
Chlordane, A? 30 45-119 50 45-119
Chlordane, G* 30 45-119 50 45-119
DDD, pp* 30 31-141 50 31-141
DDE, Pp* 30 30-145 50 30-145
DDT, Pp* 30 50-149 50 45-145
Dieldrin“*4 30 53-140 50 44-137
Endosulfan, I 30 45-153 50 45-153
Eﬁdosulfan, =4 30 15-190 50 15-190
Endosulfan sulfate? 30 26-144 50 26-144
Endrin>¢ 30 48-143 50 37-153
Endrin aldehydes¢ 30 50-160 50 50-160
Endrin ketone™*f 30 50-160 50 50-160
Heptachlor~*¢ 30 44-140 59 30-148
Heptachlor epoxide? 30 37-142 50 37-142
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Table 5-34. Analytes, Precision, and Accuracy Data for Organochlorine Pesticides and PCBs, EPA
608 and SW 3510/3520/3540/3550/8080 (Continued, Page 2 of 2)

Aqueous® Solid®
A Precision Accuracy Precision Accuracy
Parameter (RPD) (% Recovery) (RPD) (%Recovery)
Methoxychlor*< 30 50-160 50 50-160
Toxaphene! 30 41-126 50 41-126
PCB-1016*¢ 30 50-114 50 50-114
PCB-1221¢ 30 15-178 50 15-178
PCB-1232¢ 30 15-190 | 50 15-190
PCB-1242¢ 30 39-150 50 39-150
PCB 1248¢ 30 38-158 50 38-158
PCB-1254¢ 30 : 29-131 50 29-131
PCB-1260*¢ 30 8-127 50 8-127
Mirex=f 30 50-160 50 50-160
Trifluralin®=f 30 50-160 50 50-160
Chlorpyrifos®=f 30 50-160 50 50-160
Pendimethalin®f 30 ~ 50-160 50 50-160
Tetrachloro-m-xylene®t N/A 52-127 N/A 39-119
Decachlorobiphenyl** N/A 47-148 N/A 45-127

Reference: EPA Method SW 8080--Test Methods for Evaluating Solid Wastes, EPA-SW-846,
' September 1986.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

¢ Appendix IX compounds.

® Compound analysis available upon request.

! Compound not listed in the method.

¢ Surrogate compound.

Source: ESE.
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Table 5-35. Reporting Limit Data for Organochlorine Pesticides and PCBs, EPA 608 and SW
3510/3520/3540/3550/8080
Reporting Limits
Aqueous Solid

Parameter (ng/l) (ng/kg)
Aldrin* 0.05 8.0
BHC,A® 0.05 8.0
BHC,B¢ 0.05 8.0
BHC,D¢ 0.05 8.0
BHC, G(lindane)*¢ 0.05 8.0
Chlordane, A¢ 0.50 80
Chlordane, G¢ 0.50 80
DDD, pPp* 0.10 80
DDE, PP* 0.10 16
DDT, PP** 0.10 16
Dieldrin* 0.10 16
Endosulfan, I 0.05 8.0
Endosulfan, IT¢ 0.05 8.0
Endosulfan sulfate 0.10 16
Endrin*¢ 0.10 16
Endrin aldehyde? 0.10 16
Endrin ketone®f 0.10 16
Heptachlor 0.05 8.0
Heptachlor epoxide® 0.05 8.0
Methoxychlor 0.50 80
Toxaphene! 1.0 160
Mirex*f 0.10 16
Trifluralin®f 0.05 8.0
Chlorpyrifos™f 0.05 8.0
Pendimethalin®f 0.10 16
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Table 5-35. Reporting Limit Data for Organochlorine Pesticides and PCBs, EPA 608 and SW

3510/3520/3540/3550/8080 (Continued, Page 2 of 2)

Reporting Limits

Aqueous Solid
Parameter (ng/L) (ng’kg)
PCB-1016*¢ 0.50 80
PCB-1221¢ 0.50 80
PCB-1232¢ 0.50 80
PCB-1242¢ 0.50 80
PCB-1248¢ 0.50 80
PCB-1254¢ 1.0 160
PCB-1260*¢ 1.0 160

* Matrix spike and QC check sample compound. -

4

Appendix IX compounds.
¢ Compound analysis available upon request.
! Compound not listed in method.

Source: ESE.
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Table 5-36. Analytes, Precision, and Accuracy Data for Polynuclear Aromatic Hydrocarbons, EPA
610 and SW 3510/3520/3540/3550/8310
Aqueous® Solid®
Precision Accuracy Precision Accuracy
Parameter (RPD) (% Recovery) (RPD) (%Recovery)
Acenaphthene™! 15 31-134 50 30-124
Acenaphthylene? 30 30-139 50 30-139
Anthracene? 30 30-126 50 30-126
Benzo(a)anthracene! 30 30-135 50 30-135
Benzo(a)pyrene? 30 30-128 50 30-128
Benzo(b)fluoranthene*? 14 30-150 50 30-150
Benzo(ghi)perylene! 30 30-116 50 30-116
Benzo(k)fluoranthene? 30 30-154 50 30-154
Chrysene*4 16 30-150 50 30-150
Dibenz(a,h)anthracene® 30 30-110 50 30-110
Fluoranthene? 30 30-123 50 30-123
Fluorene! 30 30-142 50 30-1.42
Indeno(1,2,3-cd)pyrene? 30 30-116 50 30-116
Naphthalene** 16 30-150 50 - 30-150
Phenanthrene*¢ 13 30-150 50 30-150
Pyrene™ 16 30-150 50 30-150
Triphenylenet N/A 48-140 N/A 25-133
Reference: EPA Method SW 8310-Test Methods for Evaluating Solid Wastes, EPA-SW-846,

September 1986.

* Matrix spike and QC check sample compound.
® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peonia’s
analytical experience performing the analyses.
¢ Appendix IX compounds.

¢ Surrogate compound.
Source: ESE.
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Table 5-37. Reporting Limit Data for Polynuclear Aromatlc Hydrocarbons, EPA 610 and Sw
3510/3520/3540/3550/8310

Reporting Limits

Aqueous Solid

Parameter (ng/L) (ng/kg)
Acenaphthene™? 10 330
Acenaphthylene? 10 330
Anthracene? 0.1 "33
Benzo(a)anthracene? 0.1 3.3
Benzo(a)pyrene® 0.1 3.3
Benzo(b)fluoranthene™* 0.1 3.3
Benzo(ghi)perylene? 0.1 3.3
Benzo(k)fluoranthene! 0.1 3.3
Chrysene*? 0.1 3.3
Dibenzo(a,h)anthracene? 0.1 3.3
Fluoranthene? 0.1 3.3
Fluorene? 2.0 70
Indeno(1,2,3-cd)pyrene? 0.1 3.3
Naphthalene™ 10 330
Phenanthreae™* 0.1 3.3
Pyrene* 0.1 3.3

* Matrix spike and QC check samplc compound.
¢ Appendix IX compounds.

Source: ESE.
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Table 5-38. Analytes, Precision, and Accuracy Data for Chlorinated Herbicides, EPA 615 and SW
3510/3520/3540/3550/8150.

X

PPt

e ]

Aqueous® Solid®

Precision . Accuracy Precision Accuracy i

Parameter (RPD) (%Recovery) (RPD) (%Recovery)
i

2,4-D*<d 50 20-144 50 20-129
2,4-DB 50 84-102 50 84-102 '
2,4,5-T 50 67-130 50 67-130
2,4,5-TP/Silvex der.>4¢ ‘ 50 20-150 50 20-161 l
Dicamba (banvel)? 50 26-115 50 18-136
Dalapon® 50 42-130 50 42-130 y '
Dichloroprop ‘ 50 : 91-103 50 91-103
Dinoseb®¢ 50 74-130 50 74-130 .-,
MCPA 50 86-110 . 50 86-110 ;
MCPP 50 82-106 50 " 82-106
Pentachlorophenol® 50 70-130 50 70-130
Picloram®! . 50 70-130 50 70-130
DCAA"3 N/A 30-130 N/A 30-130

Reference: EPA Method SW 8150--Test Methods for Evaluating Solid Waétes, EPA-SW-846 3rd
Edition, September 1986.

* Matrix spike and QC check sample compound. _

® Accuracy and precision based on method criteria, unless’ otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

4 Appendix IX compounds.

T Compound not listed in method.

£ Surrogate compound.

Source: ESE.
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Table 5-39. Reporting Limit Data for Chlorinated Herbicides, EPA 615 and
SW 3510/3520/3540/3550/8150

Reporting Limits

Aqueous Solid
Parameter (ug/L) (ng/kg)
2,4-D+ 2.0 100
2,4-DB 2.0 100
2,4,5-T+ . : 1.0 50
2,4,5-TP/Silvex +der.*? 1.0 50
Dicamba (banvel)* 1.0 50
Dalapon* 2.0 100
Dichloroprop 2.0 100
Dinoseb** 2.0 100
MCPA 400 20000
MCPP | 400 20000
Pentachlorophenol** 0.2 10
Picloram*™f 2.0 100

* Matrix spike and QC check sample compound.
¢ Appendix IX compound.
! Compound not listed in method.

Source: ESE.
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Table 5-40. Analytes, Precision, and Accuracy Data for Organophosphorus Pesticides, EPA
614/622 and SW 3510/3520/3540/3550/8141

Aqueous® Solid®

Precision Accuracy Precision Accuracy
Parameter (RPD) (%Recovery) (RPD) . (%Recovery)
Bromacil (Hyvar)~*f 30 50-150 50 50-150
Butachlor (Butanex)~*=f 30 50-150 50 50-150
Cyucazine (Bladexy™™* 30 25-188 50 46-190
Chlorpyrifos (Lorsban)® 30 50-150 50 50-150
Demeton® 30 36-99 50 36-99
Diazinon (Basudin)® 30 49-85 50 49-85
Dichlorvos® 30 49-95 50 49-95
Disulfoton (Mocap)® 30 55-109 50 55-109
Fonofos (Dyfonate)s=f 30 50-150 50 50-150
Fenthion (Baytex)® 30 9-128 50 9-128
Azinphos methyl (Guthion)® 30 16-129 50 16-129
Malathion (Cythion)*® 30 50-150 50 50-150
Metolachlor (Dual or Bicep)™f 13 81-105 42 34-136
Parathion ethyl** 30 50-150 50 50-150
Parathion methyl* 30 80-112 50 80-112
Pendimethalin (Prowl)* 30 50-150 50 50-150
Carbofuran (Furadan)*f 30 50-150 50 50-150
De-ethyl atrazine (DEA)**f 30 50-150 50 50-150
De-isopropyl atrazine (DIA)“=f 30 50-150 50 50-150
Fenchlorphos®=f 30 50-150 50 50-150
Phorate (Thimet) 30 36-89 50 36-89
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Table 5-40. Analytes, Precision, and Accuracy Data for Organophosphorus Pesticides, EPA
614/622 and SW 3510/3520/3540/3550/8141 (Continued, Page 2 of 2)

-

e

Aqueous® Solid®

Precision Accuracy Precision Accuracy
Parameter (RPD) (% Recovery) (RPD) (%Recovery)
Prometon (Pramitol)*f 30 50-150 | 50 50-150
Propachlor (Ramrod)**f 30 50-150 50 50-150
Propazine (Primatol P)*=f 30 50-150 50 50-150
Simazine (Princep)™=f 30 50-150 50 50-150
-Alachlor (Lasso)*<f 34 62-128 43 43-152
Metribuzin (Sencor)*<f 30 50-150 50 50-150
EPTC(Eptam)~** 32 58-112 73 67-190
Butylate (Sutan)™* 30 50-150 50 50-150
Ethalfluralin (Sonalan)®<f 30 50-150 50 50-150
Trifluralin (Treflan)*<* 30 50-150 50 50-150
Atrazine (AAtrex)>>f 26 50-150 44 46-157
Terbufos (Counter)*’ 16 79-111 15 88-118
Ethion®* 30 - 50-150 50 50-150
2-NMX<=# N/A 52-115 N/A 50-150

Reference: EPA Method SW 8141-Test Methods for Evaluating Solid Wastes, EPA-SW-846 3rd
Edition, September 1986.

* Matrix spike and QC check sample compound.

® Accuracy and precision based on method criteria, unless otherwise noted.

¢ The QC limits are based on the concentration that can be detected reliably according to ESE Peoria’s
analytical experience performing the analyses.

¢ Compound analysis available upon request.

* Compound not listed in the method.

¢ Surrogate compound.

Source: ESE.
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Table 541. Reporting Limit Data for Organophosphorus Pesticides, EPA 614/622 and SW
3510/3520/3540/3550/8141

Reporting Limits

Aqueous . Solid
Parameter (ng/L) (ug/kg)
Bromacil (Hyvar)*=f 1.0 160
Butachlor (Butanex)**f 0.50 80
Cyanazine (Bladex)* 1.0 60
Chlorpyrifos (Lorsban) 0.50 80
Demeton® 0.50 80
Diazinon (Basudin)® 0.50 80
Dichlorvos® 0.50 80
Disulfoton (Mocap)® 1.0 160
Fonofos (Dyfonate)* 0.50 80
Fenthion (Baytex)® 0.50 80
Azinphos methyl (Guthion)® 1.0 160
Malathion (Cythion)® 0.50 80
Metolachlor (Dual or Bicep)*f 0.50 80
Parathion ethyl® 0.50 80
Parathion methyl® 0.50 80
Pendimethalin (Prowl)’ 0.50 80
Carbofuran (Furadan)' 1.0 160
De-ethyl atrazine (DEA)* 1.0 160
De-isopropyl atrazine (DIA)>f 1.0 160
Fenchlorphos®f 1.0 160
Phorate (Thimet)® 0.50 80
Prometon (Pramitol)’ 1.0 160
Propachlor (Ramrod)>f 1.0 160
Propazine (Primatol P)>f 0.50 80
Simazine (Princep) 0.50 80
Alachlor (Lasso)*' 0.50 80
Metribuzin (Sencor)~' 0.50 80
EPTC (Eptam)™' 0.50 80
Butylate (Sutan)! 1.0 160
Ethalfluralin (Sonalan)=f 0.50 80
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